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EDITORIALS 
A NEW YEAR’S GREETING 


his issue of the Journal is the first of the twenty-seventh annual publi- 
cation of the Socmty. ‘The character and value of this and of the succeed- 
ing volumes is for the members of the SocrETy to determine. ‘Twenty-six 
volumes are now beyond improving. ‘They will continue being a source of 
inspiration and information but their character is determined. 

We have no better or more valuable New YVear’s greetings than an earn- 
est hope that the printed records of the Soci#Ty shall be of increasing value 


/->\ in each succeeding year. 


CERAMIC EDUCATION 


It is of importance to the ceramic industries that ten universities in 
America are providing laboratories, classrooms and instructors for the 
purpose of creating and transmitting information on ceramic technology. 
he ceramic art schools have contributed to the welfare of industrial ceram- 
ics or their maintenance has not been worth while. There have been fairly 
large financial outlays for buildings, equipment and materials and, of more 
importance, a large amount of human endeavor and personal expenditures 
of time and money to make these schools successful. 
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Has all of this been worth while? Are the results tangible, concrete and 
creditable? Would less specific and more general educational courses in 
ceramic technology accomplish more, less, or as much? 

Such questioning as this is worth while for either the ceramic industries 
should give the ceramic school appreciative support or they should advise 
discontinuance of the schools. These schools are supported by taxation. 
The ceramic industries pay their share of this support, hence their interest | 
in the schools lies in both the cost and in the production of the schools. 

There are many very capable collegiate trained technologists employed 
in ceramics who are not products of ceramic schools. ‘There are very 
discerning managers of ceramic plants who have a preference for technical 
men other than graduates of ceramic schools and the service rendered has 
apparently justified this preference. 

Facts are not disputable and the facts are that graduates of our ceramic 
schools have a justified demand for their services and this demand is in- 
creasing. ‘The ceramic schools are serving a good purpose. ‘They may not 
be giving the training most needed or which would be most effective but 
they certainly are fulfilling their purpose in the best way they know how. 
It is the duty of the industrialist to make known the manner in which the 
ceramic schools can more effectively serve the industries. 

The service rendered by the ceramic schools is not the same as that 
rendered by the federal and state institutions. ‘There is some over- 
lapping but just enough to make solid and firm the whole American scheme 
of ceramic research and education. And this is true in the relations be- 
tween the schools, the press and the associations. Each has its part 
and each has played its part. . 

This is the 30th Anniversary of the beginning of collegiate training in 
ceramic technology. ‘This occasion should be of interest to every ceramist. 
This interest is national. No one school or organization is more interested 
than another and no association more than any other. THE AMERICAN 
CERAMIC Society, the national pooling of all technical ceramic interest, 
representing the industries, the schools, the federal and state organizations 
and the press, will give opportunity to fittingly celebrate this Anniversary 
the week of February 16. ‘This will be an occasion for a frank exposé 
of our entire scheme for ceramic education and research. 


0 AEST 


RISER NTA TIC DIOR ES ALE NIE ER ELIA LON BHO GE 


ACTIVITIES OF THE SOCIETY 


NEW MEMBERS RECEIVED FROM NOVEMBER 15 
TO DECEMBER 15 


Donald J. Andrews, 220 E. Second St., East Liverpool, Ohio. Secretary, The American 
Porcelain Co. 

James M. Boyd, 16 Melbourne Road, Norwalk, Conn. Vice-President, Twiggs County 
Kaolin Co. 

Marion K. Burr, 39 W. 9th Ave., Columbus, Ohio. Student. 

G. Roger Coats, 610 Wesley Bldg., Philadelphia, Pa. Sales Engineer, F. J. Ryan & Co. 

Frederick C. Henderson, 356 — 14th Ave., Columbus, Ohio. Student. 

William L. Hurdman, 7 High St., Pensnett, Dudley, Worcestershire, England. Re- 
search Ceramic Chemist, Associated Enamelers, Ltd. 


_ Charles L. Jones, Box 47, Swissvale, Pa. Chemical Engineer, Vesuvius Crucible Co. 


F. A. McCann, Mellon Institute, Pittsburgh, Pa. 

Cornelis J. van Nieuwenburg, RotterdamscheWeg, Delft, Holland. Professor in 
Analytical Chemistry of Delft Technical University. 

Louis A. Snider, Box 604, Weirton, W. Va. Superintendent, Brick Masonry Depart- 
ment, Weirton Steel Co. 

F. J. Sutphen, 2605 Central Ave., Middletown, Ohio. American Rolling Mill Co. 


Society Boosters’ Record 


Personal 

Robert F. Ferguson 1 
George A. Forbes 1 
Robert E. Gould 1 
R. D. Landrum 1 
H. W. Mauser, Jr. 1 
E. W. Tillotson 1 
Office 5 

Total 1 


BALTIMORE-WASHINGTON SECTION MEETING 


Thirty-two members and guests attended the meeting of the Baltimore-Washington 
Section held on November 22, 1924, at the Old Colony Club in the Emerson Hotel, 
Baltimore, Md. A dinner was served after which election of officers was held. The 
members elected to serve for the coming year are: 

Herbert Insley, Chairman, Bur. of Standards, Wachingca. DG; 

Frank G. Roberts, Vice-chairman, Porcelain Enameling and Manufacturing Co., 
Baltimore, Md. 

Reardon Fusselbaugh, Secy. and Treas., Porcelain Enamel and Novelty Co., Balti- 
more, Md. 

B. T. Sweely, Councillor, Baltimore Enamel and Novelty Co., Baltimore, Md. 

An able and interesting paper on ‘“‘Glass House Practice’? by Clarence McComas 
of the Carr-Lowrey Glass Co. of Baltimore was presented. Mr. McComas went into 
the detail in explaining the use of the pot and continuous furnaces, the ills and remedies 
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of these two processes. Those of the members interested in glass expressed gratefulness 
for a wealth of information and a discussion of some few minutes ensued. 

Stephen Leach, of the Locke Insulator Corporation, Baltimore, Md., gave an ex- 
cellent paper on “China Clay.”’ The section agreed that if there was anything about the 
formation, mining, preparation and uses of English china clay which were not touched 
upon by Mr. Leach, such things were unknown altogether. Mr. Leach was extended 
individual and collective appreciation for the interesting and thorough manner in which 
he dealt with his subject. 


SOCIETY BOOSTERS FOR 1924 


Olaf Andersen. Kristiania, Denmark. Member, AMERICAN CERAMIC SOCIETY, 
1918—. Abstractor. 

R.J. Anderson Bull.,3 [1],11. Abstractor. : 
- R. H. Armstrong. Born Alfred, N. Y., 1900. BS., 
Ceramic Engineering, Alfred Univ., 1922. Member, 
AMERICAN CERAMIC SocIETY, 1923—. With Fiske and 
Co., Inc., summers of 1920 and 1921 and from 1922 
to July, 1924. Present location, Alfred, N. Y. Con- 
tribution: ‘““SSome Unavoidable Heat Losses in the Use 
of Periodic Systems,’’ Journal, June, p. 423. 

Howard C. Arnold: B.S., Ceramics, Univ. of Illinois, 
1914; M.A., 1916, Physical and Optical Mineralogy. 
Instructor, Ceramic Engineering, Univ. of Ill., 1916-17. 
First Lieut., Research Division, Chemical Warfare Ser- 
vice, U. S. A., 1917-19. Chief Chemist, B. F. Drak- 
enfeld & Co., N. Y. City, 1919-21. Ceramic Engineer, 
Arthur D. Little Inc., Cambridge, Mass., 1921 to date. 
Member, AMERICAN CERAMIC SocIEtTy, 1920—. Office: 
Comm. on Education, Enamel Division. 

George Aurien. Supt., Mississippi Glass Co. Member, AMERICAN CERAMIC SOCIETY, 
1921—. Office: Comm. on Standards (Tests, Glass Division). 

E. E. Ayars. Bull., 3 [8], 100. Office: Editor, Question Box, Refractories Division. 
Contribution: “Firing Resistance in a Round, Down-draft Kiln Equipped with a 
Mechanical Stoker,’’ Journal, December, p. 889. 

Richard F. Bach. Formerly curator, instructor and executive secretary, Columbia 
University, School of Architecture. Taught history of architecture ornament, decora- 
tive arts, painting and sculpture. Library Avery Architectural Library. Associate 
Editor of Good Furniture Magazine. Regular contributor to art magazines, trade 
journals, year books. Since 1919 Extension Secretary of the American Foundation 
of Arts. Since 1918, Associate in Industrial Arts, Metropolitan Museum of Art. Con- 
tribution: “Art in Industry,” Bulletin, August, p. 277. 

Arthur E. Baggs. Bull., 3 [1], 18. Office: Comm. on Rules, Art Division; Comm. 
on Divisions and Sections; Chairman, New England Section. 

C.E.Bales. Bull.,3[1],18. Office: Abstractor. Vice-chairman, Refractories Division. 

L. E. Barringer. Jour.,6 [1], 41. Office: Comm. on Publications; Associate Editor, 
Journal; Comm. on Education, Whitewares Division. 


ROBERT H. ARMSTRONG 


Note: Where pictures and biographical sketches of contributors to the Journal and 
workers for the Soctgty have been published previously, a reference is made to this 
sketch followed by the contribution made in 1924. 
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G.E. Barton. Bull., 3 [4], 1381. Office: Chairman, Glass Division; Comm. on Divi- 


sions and Sections. 


F. E. Bausch. Bull., 3 [1], 18. Office: Chairman, St. Louis Section. . 
H. C. Beasley. Gen. Supt., Coonley Mfg. Co., Cicero, Ill. Member, AMERICAN 


CERAMIC SocIETy, 1920—. 


Office: Councillor, Enamel Division. Chairman, Chicago 


Section. Comm. on Divisions and Sections. 

M. F. Beecher. Born, Mason City, JIa., April, 1887. B.S., Ceramics, 1910; Cer. 
Engineering, 1915, Iowa State College. Experience in stoneware plant and brick yard, 
Iowa Engineering Expt. Station. Research Laborato- 


ries, Norton Company, Worcester, Mass. Member, 
AMERICAN CERAMIC SocIETY, 1910—. Offices: Trustee, 
one term. For 1924: Comm. on Papers and Defini- 
tions, Refractories Division. Comm. on Standards 
(Definitions). Directed publication of laboratory paper 
from Norton Co., ‘Studies on the Thermal Conduc- 
tivities of Some Refractory Materials,’ Journal, Jan- 
uary, p. 19. 

Leo A. Behrendt. Born, Chicago, Ill., May, 1894. 
Short course in ceramics, Univ. of Ill. Laboratory 
Assistant, Midland Terra Cotta Co., 1911-22. Suwuper- 
vised, mining and shipping of clay and coal, Chicago 
Terra Cotta Companies, 1922-24. Maintenance en- 
gineer and supervisor over raw materials, Midland 
Terra Cotta Co., 1924 to date. Member, AMERICAN 
Ceramic Society, 1916—. Contribution: “Mining 


of Indiana Clay for Terra Cotta,’’ Bulletin, September, 


p. 331. 


Eo A. BEHRENDT 


M. L. Bell. Bull., 3 [1], 14. Office: Comm. on 
Research, Refractories Division. 


Eugene C. Bingham. Born, Cornwall, Vt., Decem- 
ber, 1878. A.B. degree, Middlebury College, 1899. 
Ph.D., Johns Hopkins Univ., 1905. Student Leipzig, 
Berlin and Cambridge (England), 1906. Member: 
American Chemical Society, A. S. T. M., A. A. A. S., 


Chemistry, Richmond 
College, 1906-15. U.S. 
Bureau of Standards, 
1915-16. Lafayette 

FE. C. BINGHAM College, 1916 to date. 

ae Contributions: ‘‘Plas- 
ticity as a Means for Control of Properties,’ Journal, 
June, p.-480. “Discussion on Plasticity,’’ Budlletan, 
October, p. 375. 

C. F. Binns. Jour., 6 [1], 23: Office: Comm. on 
Standards (Tests) Art Division. 

Marion Worthington Blair. Born Brazil, Ind., 1878. 
Rose Polytechnic Inst., 1903. M.E. degree, Rose 
Polytech., 1918. Construction engineer and assistant 
superintendent, Terre Haute Vitrified Brick Co., 
1903-05. Plant construction and general consulting 
work, also in charge technical bureau National Paving 


Metric Assn., Amer. Assn. of Univ. Professors. 


MARION W. BLAIR 


Prof., 
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Brick Mfrs. Assn., including investigation and standardization of Rattler Test for Pav- 
ing Brick, specifs. for which are used through the U.S. and England, 1905-11. Design, 
construction and operation of plants manufacturing paving brick, face brick and 
hollow ware. Also developed complete system of method and process for manufacture 
of promenade and quarry tile (Tyans. Amer. Ceram. Soc., 19, 361(1917)). Supt. in 
charge of operation and construction, Murphysboro Paving Brick Co., and H. & R. 
Mining and Mfg. Co. Work included complete electrification of Murphysboro plant 
and construction of a modern plant at East St. Louis, 1921-24. Engineer in charge of 
St. Louis territory for Manufacturers’ Equipment Co., Dayton, Ohio, 1924 to date. 
Member, AMERICAN CERAMIC Society, 1914—. Contribution: ‘‘Elimination of Waste 
in Heavy Clay Products Industry,” Bulletin, February, p. 56. 

H. H. Blau. Born, Dayton, Ohio, May, 1897. B.S., Chem. Eng., Carnegie Inst. 
Tech., 1919. S.M. Physical Chemistry, Mass. Inst. Tech., 1920. Computer for Miami 
Conservancy District, Dayton, Ohio, 1917. Macbeth-Evans Co., Charleroi, Pa., 1920 
to date. Contribution: ‘‘Note on Karly Optical Glass Making in the U. S.,” Journal, 
May, p. 322. 

A.V. Bleininger. Jowr., 6 [1], 24. Office: Comm. on Divisions and Sections; Comm. 
on Research. 

C. A. Bloomfield. Jour., 5 [71], 66; Jour., 6 [1], 87. Councillor, Eastern (New 
Jersey) Section. 

George A. Bole. Jowr., 5 [11], 333; Jour., 6 [1], 154. Office: Comm. on Contact, 
Heavy Clay Products Division; Comm. on Standards (Tests), Refractories Division. 
Contributions: Co-author with F. G. Jackson, ““The Oxidation of Ceramic Ware dur- 
ing Firing. I. Some Reactions of a Well-Known Fire Clay,” Journal, March, p. 163. 
Co-author with R. T. Stull, “Utilization of Georgia Kaolins in the Manufacture of Face 
Brick,” Journal, May, p. 347. 

Macdonald C. Booze. Born, Bethany, Ill., Decem- 


Expt. Station, Columbus, Ohio, 1917-19. In charge 
of Ceramic Division, Research Laboratories, Norton 
Co., Worcester, Mass., 1919-23. Senior Fellow, Re- 
fractories Manufacturers Assn. Fellowship, 1923 to 
date. Member, AMERICAN CERAMIC SocrETy, 1916—. 


sentative Comm. E-1 
A. S. T. M. Contri- 
butions: Co-author 
With beeps t 

M. C. Booze “‘Checker Brick for Re- 
sisting Alkali Slags,’ Journal, August, p. 594. ‘‘Fire 
Clay Brick for the Open Hearth,” Journal, September, 
686. 

J. C. Boudreau. Bull., 3 [1], 14. Office: Comm. 
on Education, Art Division. 

Norman L. Bowen. Born, Kingston, Ont., June, 
1887. M.A., Queen’s Univ., 1907; B.S., Queen’s, 
1909; Ph.D., Mass. Inst. Tech., 1912. Geological 
field work for Ontario Bur. Mines and Geol. Surv. of 
Canada, 1907-12. Petrologist, Geophysical Labora- N. L. BowEN 


Office: Comm. on Standards (Raw Materials), Re- — 
fractories Division. Comm. on Codperation. Repre- — 


ber, 1892. B.S., Ceramics, Univ. of Tlinois, 1915. — 
Supt., Medal Paving Brick Co., Wooster, Ohio, 1915- — 
17. Ceramic Engineer, U. S. Bur. Mines, Ceramic — 
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tory, 1917-18. Optical Glass Investigation, 1917-18. 
Prof. of Mineralogy, Queen’s Univ., 1918-20. Petrolo- 
gist, Geophysical Lab., 1920 to date. Member, Geol. 
Soc. Amer., Wash. Acad. Sci., Amer. Acad. Arts and 
Sci., Amer. Geophys. Union. Contribution: Co-author 
with J. W. Greig, ‘“The System Al.O3-SiO2,” Journal, 
April, p. 238. 

Davis Brown. Born, near Portland, Ind., August, 
1860. Normal and night school for drawing and de- 
signing. Experience as machinist, sales engineer, 
shop supt., designing and manufacturing clay working 
machinery for the past thirty-five years. Now chief 
engineer, The Hadfield-Penfield Steel Co., Bucyrus, 
Ohio. Member, AMERICAN CERAMIC SociETy, 1918—. 
A.S.M.E. Contribution: “Combating Laminations and 
Improving the Brick Structure,”’ Journal, April, p. 174. 


Davis BROWN 


G. H. Brown. Jour., 5 [7], 63; Jour., 6 [1], 41. 


Richard P. Brown. 


Secretary, Eastern (New Jersey) Section. 
Born, Philadelphia, Pa., Sep- 
tember, 1884. Penn Charter School and Drexel Inst. 
Member, AMERICAN CERAMIC SocrEty, 1915—. Also 
A.S.M.E., A.I.E.E., A.S.T.M., Amer. Electrochem. 
Soc., A.I.M.M.E. President, Brown Instrument Co., 
Philadelphia, Pa. Contribution: ‘‘Pyrometry—Past 
and Present,” Journal, August, p. 620. 
e W. F. Brown. Buill., 3 [1], 15. Office: Comm. on 
Standards (Tests), Glass Division. 

W. K. Brownlee. Born, Wellsburgh, W. Va., 1867. 
Early experience in brick yards, glass furnace and glass 
factory construction, the latter with Nichols and 


R. P. BRown Mathews. Supt. of furnace and construction work, 
Libbey Glass Co., Toledo, Ohio, 1900. Founded 


Buckeye Clay Pot Co., 1909. President and General 


Mer. of this Company. President, Farber Fire Brick 


Co., Farber, Mo. Has been instrumental in developing 
continuous railroad tunnel kilns for fire brick to a high de- 


gree of economy and efficiency. 


Joun F. Byrne 


Member, AMERICAN CE- 
RAMIC SOCIETY, 1921—. 
Contribution: ‘“Insula- 
tion of Glass Tanks,” 
Journal, June, 457. 

P. P. Budnikoff. Bull., 
3 [1], 15. Contribution: 
“Comparison of Methods 
of Analysis of Gypsum,” 
Journal, November, p. 
Sih 

E.N. Bunting. Bull., 3 [1], 16. Abstractor. 

G. K. Burgess. Jour., 6 [6],191. Office: Councillor, 
Heavy Clay Products Division. 

John F. Byrne. Born, Chicago, Ill., 1899. Univ. of 
Pittsburgh. B.S., Metallurgy, Univ. of Utah, M.S., 


W. K. BROWNLEE 


MARGARET K. CABLE 


e 
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Carnegie Inst. Tech. American Smelting and Refining 
Co., Garfield, Utah. Research Fellow, Carnegie Inst. 
Tech. Research on coal problems, U. S. Bureau of 
Mines, Pittsburgh Expt. Station, 1922 to date. 
Member, Amer. Chem. Soc. Contribution: Co-author 
with J. D. Davis, ‘‘An Adiabatic Method of Studying 
Spontaneous Heating of Coal,’ Journal, November, 
p. 809. 

Margaret K. Cable. Born, Crookston, Minn. 
Worked in pottery at Handicraft Guild, Minneapolis. 
Studied with F. H. Rhead at St. Louis School of 
Ceramics, 1911. Later with Prof. C. F. Binns, Alfred 
Univ. Since 1910, Instructor in Ceramics, Univ. of 
N. Dak., Grand Forks, N. D. Made Asst. Prof. of 
Ceramics in School of Mines of Univ. of N. D. In- 


vestigative work on the high grade pottery clays of N. Dak. Member: American 


CERAMIC Society, 1913—. 


Office: Vice-chairman, Art Division. Contribution: “Glazes 


and Indian Designs on North Dakota Pottery,’’ Journal. 


June, p. 489. 


H. D. Callahan. Employed, Northwestern Terra 
Member, AMERICAN CERAMIC 
Comm. on Contact, Terra 


Cotta Co., Chicago, Ill. 


Society, 1920—. Office: 


Cotta Division. 


R. L. Clare. Jour., 6 [1], 56. Office: Associate 
Editor, Journal. ‘Trustee, Terra Cotta Division. 

H. H. Clark. Born, Chicago, Illinois, July, 1885. 
M.E., Mo. School of Mines, 1905. Consulting engineer 
on problems connected with industrial fuels and fur- 
naces. Member, AMERICAN CERAMIC SOCIETY, 
1921—. Contribution: ‘“‘Gas as a Fuel for Vitreous 
Enameling,’’ Journal, August, p. 648. 

W.M. Clark. Jour., 6 [6],58. Abstractor. Office: 
Chairman, Comm. on Research, Glass Division. 


Willi M. Cohn. Born, Berlin, June, 1897. Tech- Horace H. Clark 
nische Hochschule, Danzig. ‘Technische Hoch., Berlin. 


Dipl. Ingenieur. Dr. Ing. Managing director, the 
Kishon Clay Works, Ltd., Haifa, Palestine. Member, 
Verein Deutscher Ing., German Ceramic Society. Con- 
tribution: ‘““The Problem of Heat Economy in the Cer- 
amic Industry,’ Journal, May, p. 359; June, p. 475; 
July, p. 548. 

Sandford S. Cole. Born, Cuba, N. Y., 1900. BS., 
Ceramics, Alfred Univ., 1923. Industrial Fellow, 
Mellon Inst. with Koppers Co., in charge of research on 
silica and clay refractories and standardization of the 
same for use in coke and gas oven construction. Mem- 
ber, AMERICAN CERAMIC SoclETy, 1922—. Office: 
Abstractor. 

Raymond D. Cooke. Born, Fond du Lac, Wis., 
December, 1890. B.S. (Chemistry), Univ. of Wis., 1913. 
M.S., Univ. of Wis., 1914. Chemist, Armour & Co., 
Chicago, 1914-17. Fellow Mellon Inst., Enameling 


Fellowship, 1917-23. Supt., Enamel Dept., Columbian 
Enameling and Stamping Co., Terre Haute, Ind., 
1913 to date. Member, AMERICAN CERAMIC SOCIETY, 
1917—. Office: Representative, Comm. on Nomi- 
nations, Enamel Division. Comm. on Papers and Pro- 
gram. Editor, Question Box. 
(Tests). Codperative Comm. on Fish-Scale Research. 
Contributions: ‘The Effect of Furnace Atmosphere 
on the Firing of Enamel,’”’ Journal, April, p. 277. ‘The 
Plastic Properties of Enamel Slip,’ Journal, September, 


p. 651. 


Sidney Cornell. Born, 


Derby, Conn., October, 
1887. Stevens Inst. of Tech. Prof. Engineer, Univ. 
State of N. Y. Carnegie Steel Co., Duquesne Works 
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Comm. on Standards 


R. D. Cooks 


Laboratory. Technical Assistant and Lubricant In- 

spector, 1907-12. As Secy., Pittsburgh Section, Amer. Electrochem. Soc. made trip to 
Europe on elec. furnaces, 1912. Efficiency Eng., Pittsburgh Crucible Steel Co., 1913. 
Chem. Engr., Griscom Russell Co., 1914. Efficiency Engr. and Supt. of Heat Treating, 


SIDNEY CORNELL 


Remington Arts UMC Co., 1914-17. Captain Ord- 
nance, U. S. A., 1917-19. Consulting Chem. and 
Indus. Megr., 1919—. Contribution: “Some Con- 
siderations Necessary in Selection of Refractories for 
the Open Hearth,”’ Journal, September, p. 670. 

Paul E. Cox. Jour., 6 [1], 105. Office: Comm. on 
Research, Art Division. Comm. on Papers and Pro- 
gram. Contributions: “A Study of Plasticity by 
Practical Potters’ Methods,’ Journal, March, p. 151. 
“A Ceramic Decorative Process Suitable for Public 
School Use,” Journal, July, p. 511. 

Charles W. Crane. Bull., 3 [1], 16. Office: Chair- 
man, Eastern (New Jersey) Section. Comm. on Divi- 
sions and Sections. 

J. L. Crawford. Bull., 3 [1], 17. Office: Comm. on 
Coédperation, Refractories Division. 


J. W. Cruikshank. Born, London, England. Consulting Engr., 1901-17, design 
and construction of glass factories. Work for foreign plate glass mfgrs. Captain, U. S. 


Engrs. during World War. 


Incorporated J. W. Cruikshank Engineering Co., 1917. 


Member, Engrs. Soc. W. Pa., Soc. Amer. Military 


Engrs., Soc. Glass Tech. (English). AMERICAN 
Ceramic Socrkty, 1920-24. 
1924—. Office: Chairman, Pittsburgh Section. Comm. 
on Divisions and Sections, Glass Division. 

T.S. Curtis. Pres. Vitrefrax Co., Los Angeles, Calif. 
Member, AMERICAN CERAMIC Society, 1922—. Office: 
Secretary, California Section. 

R. R. Danielson. Jour., 6 [1], 52. Offices: Chair- 
man and ‘Trustee, Enamel 
Research. Comm. on Divisions and Sections. Asso- 
Abstractor. Contributions: 
Co-author with T. D. Hartshorn and W. N. Harrison, 
“Factors Affecting the Warpage of Sheet Iron and Steel 


ciate Editor, Journal. 


Corporation member, 


Division. Comm. on 


in Enameling,”’ Journal, May, p. 326. J. W. CRUIKSHANK 
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J. D. Davis. Born, Middleport, Ohio, April, 1882. 
B.A., Ohio State Univ., 1905. Grad. work in George 
Washington Univ. and Univ. of Pittsburgh. Chemist, 
Columbus Iron and Steel Co. (6 months). Chemist, 
Lowe Bros. Paint Co., Dayton, Ohio (2 years). Chem- 
ist, U. S. Geol. Surv., Washington, D. C. (2 years). 
Chemist, U. S. Bur. Mines (14 years). Fuel chemist, 
U. S. Bur. Mines, Pittsburgh Expt. Sta. to date. 
Member: Amer. Chem. Soc., A. S. T. M., Amer. Gas 
Assn. Contribution: Co-author with J. F. Byrne, 
“An Adiabatic Method of Studying Spontaneous Heat- 
ing of Coal,”’. Journal, November, p. 809. 

H.L. Dixon. President and Gen. Mer., H. L. Dixon 

J. D. Davis Co., Pittsburgh, Pa. Member, AmeriIcAN CERAMIC 
Society, 1919—. Contribution: ‘‘What is the Effect 
of Selenium Decolorizer on Tank Blocks?’ Bulletin, September, p. 332. 

W. E. Dornbach.! Born, McGregor, Iowa, 1889. B.S., Ceramic Engineering, Iowa 
State College, 1911. Worked with Amer. Brick and Tile Co., Mason City, Ia. Morey 
Clay Products Co., Ottumwa, Ia. Southern Clay Mfg. Co., Warrior, Ala. Warrior 
and Robbins (Tenn. Plants). Auburn Shale Brick Co., Auburn, Pa. Amer. Refrac. 
Co., Magnesite and Chrome Brick Plant, Baltimore, Md. General Refractories Co. 
(main office), Philadelphia, Pa. to date. District Chief, Indus. Fur. Sec., U. S. Fuel 
Administration during World War. Member, AMERICAN CERAMIC SocrEty, 1911—. 
Offices: Chairman, Membership Comm., Refractories Division, 1922. Refractories 
Div., representative on Comm. C-8, A. S. T. M., 1928. Comm., Sections and Divisions. 
Comm. on Publications (Journal). 

Conrad Dressler. Buill., 3 [1], 18. Office: Comm. on Data. 

E. V.Eskesen. Bull., 2 [7], 235. Contribution: ‘The Investigation of Terra Cotta 
Work at the Bureau of Standards,”’ Bulletin, May, p. 158. 

George P. Fackt. Bull., 3 [1], 18. Office. Councillor, Terra Cotta Division. 

R.F. Ferguson. Bull., 3 [1], 19. Office: Secretary, Refractories Division. Editor, 
Clay Refractories Bibliography. 

A.N.Finn. Bull., 3 [4], 132. Offices: Secretary, Glass Division. Chairman, Comm. 
on Standards (Tests). Comm. on Papers and Program. 

F.C. Flint. Bull., 3 [1], 19. Office: Councillor, Glass Division. Contribution: Co- 
author with M. C. Booze, “Checker Brick for Resisting Alkaline Slags,”’ Journal, 
August, p. 594. Abstractor. 

H. D. Foster. Bull., 3 [1], 20. Contribution: 
“Strength, Absorption and Freezing Resistance of Hol- 
low Building Tile,’ Journal, March, p. 189. Abstractor. 

Sidney L. Galpin. Born, Jefferson, Ohio, 1886. 
A.B., Western Reserve Univ., 1907. A.M., 1910. 
Ph.D., Cornell Univ., 1912. Two years geological 
work on feldspar, etc. Consulting work on clay, 
petroleum and coal properties. Teaching of geology 
for fifteen years. Associate Prof. Geology, Iowa State 
College, Ames, Iowa. Member, AMERICAN CERAMIC 
Society, 1911—. Office: Chairman, Comm. on Geo- 
logical Surveys. 

W.D. Gates. Jour., 6 [1], 26. Office: Chairman, 
Terra Cotta Division. Comm. on Divisions and Sections. 


S. L. GALPIN 


1 See page 29 for photograph. 
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J. W. Gayner. Born, Caven’s Point, N. J. General Manager, Lynchburg Glass 
Corporation, Lynchburgh, Va. Member, AMERICAN CrRamic Society, 1922—. Con- 
tribution: “How to Get Rid of Scum on a Tank Melting Flint Bottle Glass,” Journal, 
March, p. 200. 

C. F. Geiger. Bull., 3 [1], 21. Office: Comm. on Standards (Products). Comm. 
on Papers and Program, Refractories Division. 

S. Geijsbeek. Jour., 6 [1], 26. Office: Councillor and Treasurer, Pacific-Northwest Sec. 

R. F. Geller. Bull., 3 [1], 21. Office: Chairman, Comm. on Standards. Comm. 
on Papers and Program, Refractories Division. Contribution: ‘The Laboratory Test- 
ing of Aluminous Refractories,” Journal, September, p. 663. 

Albert C. Gerber. Born, Toledo, Ohio, January, 
1893. B.S., Ceramic Eng., Ohio State Univ., 1915. 
Ceramic Engr., Green Eng. Co., East Chicago, Ind. 
Staff of H. Koppers Co., Pittsburgh, Pa., 1916. U.S. 
Army during World War. Ceramic Eng., Trenton 
Fire Clay and Porcelain Co. Ceramic Eng., Electric 
Porcelain and Mfg. Co., Trenton, N. J. to date. Mem- 
ber, AMERICAN CERAMIC SocreTy, 1923—. Contribution: 
“The Use of Gelatine in Glaze Application,” Journal, 


June, p. 494. 
Leon E. Geyer. Chief 


Clerk, U. S. Bur. Mines, 
Ceramic Expt. Station, 
Columbus, Ohio. Adver- 
tising Manager, Journal. 

H. W. Gillette. Born, 
N. Y. State, December, ALBERT C, GERBER 
1883. A.B. and Ph.D., 
Cornell Univ. Chemist with Thomas A. Edison, A. D. 
Little, Inc., Aluminum Castings Co., U. S. Bur. Mines 
(12 years). Chief Director of Metallurgy, Bur. Stand- 
ards, Washington, D. C. to date. Contribution: Co- 
author with E. L. Mack, ‘“The Electric Brass Furnace 
Situation,” Journal, April, p. 288. 

James Gillinder. Born, Philadelphia, Pa., 1880. B.S., 
Chemistry, Univ. of Penna. Instructor, Univ. of Pa., 


1900-02. Manager, Gillinder & Sons, Inc., Philadel- 
phia. Supt. Gillinder Brothers, Inc., Port Jervis, N. Y., 
1912 to date. Member, AMERICAN CERAMIC SOCIETY, 
1918—. Office: Comm. on Research, Glass Divi- 
sion. 

A. F. Gorton. Jour. 6 [1], 69. Abstractor. 

A. F. Greaves-Walker. Jour., 6 [1], 44; Bull., 3 
[9], 356. Office: Trustee. Associate Editor, Journal. 

M. E. Gregory. Born, Caton, N. Y., July, 1864. 
Graduate, Corning Free Academy, 1886. ‘Taught 
school, N. J. (4 years). Entered terra cotta business, 
1890. Bought business, 1896. Mfg. paving brick, 
face brick, and architectural terra cotta until Jan. 1, 
1924. Manuf. only architectural terra cotta to date. 
Company name, “Corning Terra Cotta Company.” 
Member, AMERICAN CERAMIC Society, 1917—. Ex- JAMEs GILLINDER 


L. E. GEYER 
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Pres, M.B.M.A. and N.Y. State Builders’ Assn. 
Office: Councillor, Terra Cotta Division. 
J. W. Greig. Born, Wingham, Ontario, 1895. 
B.S., Queen’s Univ. Petrologist, Geophysical Labora- 
tory. Co-author with N. L. Bowen, ‘The System 
AleOs-SiOs,”’ Journal, April, p. 238. 
R. E. Griffith. Manager, Refractories Sales, E. J. 
Lavino & Co., Philadelphia, Pa. Member, AMERICAN 
CERAMIC SOCIETY, 
1920—. Contribution: 
“Chrome Refractories 
for the Open Hearth,” 
M. E. GREGORY Journal, September, p. 
690. 
F. F. Grout. Born, Rockford, Ill., January, 1880. 
B.S., Univ. of Minn. 1904. Ph.D., Yale, 1916. 
Teaching and geol. surveys, 1904-1924. Prof. of 
Geol. and Mineralogy, Univ. of Minn. Contribution: 
“The Relation of Texture and Composition of Clays,”’ 
Journal, February, p. 122. 
Julius Grunwald.! 
Bull., 3 [6], 285. Con- 
tribution: ‘European 
Practice in the Manu- 
facture of Enameled pW CEG 
Cast Iron Ware,” Journal, February, p. 118. 
V. K. Haldeman. Born Morrill, Kans., March, 
1899. B.S., Univ. of Ill., 1924. Ceramic Engineer, 
Beaver Falls Art Tile Co., Beaver Falls, Pa. Member, 
AMERICAN CERAMIC Socrgety, 1924—. Contribution: 
“Aventurine Glazes,”’ Journal, October, p. 824. 
Abel Hansen. Born, Copenhagen, Denmark, Au- 
gust, 1863. Copenhagen High School, 1879. Danish 
Army, 3 years. Learned manufacture and baking of 
clay, Esbéerg, Denmark, 9 years. Located at Perth 
oe en ade Amboy, N.J. Perth Amboy Terra Cotta Co. (2 years). 
Dane. Standard Terra Cotta Works (16 years). Established 
Fords Porcelain Works, sole owner, 1906. President, 
New Jersey Clayworkers Assn. Member: AMERICAN 
CERAMIC Society, 1908—. Office: Chairman, Standing 
Comm. on Membership. 
J. E. Hansen. Born, Fowler, Ind., 1898. B.S., 
Univ. of Ill., 1920. Chemist, Enameling Plant of 
Benjamin Electric Co., Des Plaines, Ill., 1918. Since 
1920 to date, Industrial Fellow, Mellon Institute, re- 
search and plant development work on vitreous enamels 
for the Stove Founder’s Research Association. Mem- 
ber AmBRICAN CERAMIC Society, 1920—. Office: 
Comm. on Data, Enamel Division. Comm. on 
Membership. Contribution: ‘‘Discussion on Charles 
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Musiol’s paper, ‘“‘Exact Notions of Fluorine Enamels,” 
Journal, February, p. 115. 

Harold C. MHiarrison. Born, Columbus, Ohio, 
November, 1899. B.S. Metallurgical Engineering, 
Ohio State Univ., 1922. B.S. Mechanical Eng., Ohio 
State Univ., 1923. U.S. Bureau of Mines, Ceramic 
Expt. Station, Columbus, Ohio, on codperative work 
with McLanahan and Watkins Co. Member, AMERI- 
CAN CERAMIC SOCIETY, 
1923—. Contribution: 
“Roof Brick for the 
Open Hearth,’ Journal, 
September, p. 698. 

William N. Harrison. 
Born, Tunstall, Va. 
B.S., Chemistry, Vir- 
ginia Polytechnic Inst. J. E. HANSEN 
in 1920. M.S., Univ. of Chicago, 1921. Enameled 
Metals Section, U. S. Bur. Standards, Washington, 
D. C., 1922 to date. Member, AMERICAN CERAMIC 
Society, 1923—. Office: Comm. on Standards (Tests), 
Enamel Division. Contributions: Co-author with R. R. 
Danielson and T. D. Hartshorn, “‘Factors Affecting the 
Warpage of Sheet Iron and Steel in Enameling,”’ Jour- 
nal, May., p. 326. Co-author with H. G. Wolfram, 
“The Development of Jewelry Enamels,’ Journal, 
December, p. 857. 

T. D. Hartshorn. Bull., 3 [1], 23. Contribution: 
Co-author with R. R. Danielson and W. N. Harrison, 
“Factors Affecting the Warpage of Sheet Iron and Steel 
in Enameling,’’ Journal, May, p. 326. 

F. A. Harvey. Jour., 6 [1], 55. Office: Chairman, 
Refractories Division. Comm. on Divisions and 
Sections. Contributions: ‘“‘Notes on Secondary Ex- 
pansion of Flint Clay,” Journal, June, p. 455. Co- 
author with EK. N. McGee, “Factors Affecting the Re- 
sistance of Silica Refractories to Abrasion,’’ Journal, 
December, p. 895. 

George H. Hays. Assistant Mgr., Vitreous Enamel- W. N. Harrison 
ing Co., Cleveland, Ohio. Member, AMERICAN CERAMIC 
Society, 1920—. Office: Secretary, Northern Ohio Section. 

Perry D. Helser. Buill., 3 [1], 24. Abstractor. 

H. B. Henderson. Bull., 3 [3], 99. Office: Treasurer. 

A.V. Henry. Bull.,3 [1],45. Office: Comm. on Standards 
(Products), Heavy Clay Products Division. Contribution: ‘“The 
Electrical Resistivity of Refractories,’ Journal, October, p. 764. 

J. W. Hepplewhite. Jour., 6 [1], 60. Office: Comm. on 
Membership, Refractories Division. 

H.W.Hess. Buill.,3 [1],25. Office: Representative, Comm. 
on Nominations, Glass Division. 

E. L. Hettinger. Born, near Reading, Pa., 1879. Interstate 
E. L.. HETTINGER Commercial College and Alexander Hamilton Institute. Penn 
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sylvania Optical Co., 1898. Assistant Secy. and Purchasing Agent, Willson Goggles, 
Inc., Reading, Pa., to date. Contribution: ‘“The Development of Transparent Colored 
Glass in America for Goggle Purposes,” Journal, May, p. 318. 

L. C. Hewitt. Bull., 3 [1], 25. Offices: Chairman, Comm. on Papers and Program, 
Refractories Division. Secretary, St. Louis Section. 

C. W. Hill. Buill., 3 [1], 25. Offices: Rep. Comm. on Nominations. Comm. on 
Standards (Tests and Products), Terra Cotta Division. 

E. C. Hill. Bull., 3 [1], 25. Offices: Comm. on Research, Terra Cotta Division. 
Comm. on Standards (Raw Materials). ° 

Roy Horning. Buil., 3 [1], 26. Office: Associate Editor, Journal. 

J. C. Hostetter. Jour., 6 [1], 54. Offices: Trustee, Glass Division. Comm. on Data. 
_A.F. Hottinger. Jour., 5 [9], 204; Jour., 6 [1], 46. Office: Comm. on Education, 
Terra Cotta Division. 

F. T. Houlahan. President, Builders Brick Co. Member, AMERICAN CERAMIC 
Society, 1924. Secretary, Pacific Northwest Section. 

Harrison Estell Howe. Born, Georgetown, Ky., 
December, 1881. B.S., Earlham College, 1901. Grad- 
uate Work, Univ. of Mich., 1901-02. M.S., Univ. of 
Rochester, 1913. Chemist, Sanilac Sugar Refining Co., 
1902-04. Bausch & Lomb Optical Co., various ca- 
pacities including chief chemist, 1904-15. Arthur D. 
Little, Ltd., 1916-19. Consulting Chemist, Nitrate 
Division, Army Ordnance, 1918. Chairman, Division 
of Research Extension, National Research Council, 1919 
to Dec., 1921. Editor, Industrial and Engineering 
Chemistry, 1921 to date. Member, Amer. Chem. Soc., 
Amer. Electrochem. Soc., A. I. C. E., Soc. of Chem. In- 
dustry, Amer. Oil Chemists’ Soc., A. A.A.S., Amer. 
Eng. Council. Contribution: “Scientific Research as an 

H. E. Howe Association Activity,’ Bulletin, June, p. 209. 

Raymond M. Howe.! Jour., 6 [1], 45, Bull., 3 [5], 169. Office: Vice-president. 

Addis E. Hull, Jr. Assistant to General Mer., A. E. Pottery Co., Crooksville, Ohio. 
Member, AMERICAN CERAMIC Society, 1923—. Contribution: ‘One Fire Whiteware 
through Direct Fired Car Tunnel Kiln,’ Journal, April, p., 285. 

Herbert Insley, Jr. Buill., 3 [1], 26. Offices: Comm. on Papers and Program, Glass 
Division. Secretary, Baltimore-Washington Section. Contribution: ‘The Microscopic 
Identification of Stones in Glass,” Journal, January, 

p. 14. “Notes on the Behavior of Glass Melting Fur- 
naces,” Journal, August, p. 583. 

Frederick G. Jackson. Born, Beverly, Mass., 
August, 1881. A.B., Harvard College, 1903. S.M., 
Harvard Grad. School. Germany, studied under 
Prof. Haber, one year. Alfred Univ., summer, 1924. 
University teaching, 3 years. National Carbon Co., 
Illinois Steel Co., Commercial Chemical Co. Lieut. 
Naval Reserve, Chemist Submarine Base, New London, 
Conn. Chemist, U. S. Bur. Mines, Ceramic Expt. 
Station, 1921 to date. Member, AMERICAN CERAMIC 
Society, 1922—. Office: Chairman, Comm. on Re- 
search, Heavy Clay Products Division. Contribu- FREDERICK GRAY JACKSON 


1 Deceased. 
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tions: ‘“‘The Oxidation of Ceramic Wares during 
Firing. II. The Decomposition of Various Com- 
pounds of Iron with Sulphur under Simulated Kiln 
Conditions,’ Journal, April, p. 223, May, p. 382. 
Ill. ‘‘The Behavior of Calcium Compounds in 
Clays,’ June, p. 427. IV. “The Absorption of 
Sulphur Gases by Ferric Oxide in Clay,” July, p. 532. 
Vv. “A Quantitative Study of the Nature of Sulphur 
Evolution in Kiln Firing,’ August, p. 634, September, 


p. 656. Co-author with G. A. Bole, I. “Some Re- . 


actions of a Well Known Fire Clay,’’ March, p. 163. 
John T. Jans. Born, Lemars, Iowa, October, 1890. 
B.E., Univ. of Iowa, Applied Science, 1912. C.E., 
Civil, Mech. Engineering and Combustion Engineering, 
1919. Design and field work on construction, 1917. 
Captain, U. S. Army Engineers, France, 1917-19. 
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Holcroft and Co., design, construction and service furnace and kiln work, 1919 to date. 
Contribution: ‘Operation Data on Continuous: Kiln at Mt. Clemens Pottery Co.,”’ 


Journal, August, p. 626. 


Rost W. JONES 


Pierce W. Ketchum. Ceramics Department, Univ. 
Abstractor. 

Herbert S. Kirk. Jour., 6 [1], 52. Office: Secre- 
Representative, Comm. on 


of Illinois, Urbana, Ill. 


tary, Art Division. 
Nominations. 


A. A. Klein. Bull., 3 [1], 27. Office: Chairman, 
Comm. on Education, Refractories Division. Comm. 
on Research. Councillor, New England Section. 

T. A. Klinefelter. Jour., 6 [1], 59: Contribution: 
“Clay Preparation,’”’ Journal, July, p. 509. 


J. A. Jeffery. President, Champion Porcelain Co., 
Detroit, Mich. Member, AMERICAN CERAMIC So- 
ciety. Contribution: ‘Codrdinating Research and 
Technical Information with Plant Control,” Bulletin, 
May, p. 141. 

Robert W. Jones. Born, Catskill, N. Y., April, 
1882. Educated as mining engineer with special work 
in geology. Assistant Economic Geologist, N. Y. 
State Museum, 1912-20. Non-professional work, 
mining engineer, gold, silver and copper mines, western 
U.S., Central and South America, 1905-12. Member, 
AMERICAN CgERAmIC Society, 1916 to date. Office: 
Comm. on Geological Surveys. 

W. R. Kerr. Mellon Institute, Pittsburgh, Pa. 
Abstractor. 


Seiji Kondo. Tokyo Higher ‘Technical School, 
Asakusa, Tokyo, Japan. Member AMERICAN CERAMIC 
Society, 1916—. Abstractor. 

Hobart M. Kraner. Born, Columbus, Ohio, Novem- 
ber, 1896. B.S., Ceramic Eng., Ohio State Univ., 
1921. M.S., Ohio State Univ., 1922. U. §S. Bur. 
Mines, Ceramic Expt. Sta., Columbus Ohio, 1918-19, 
1922-23. A. C. Spark Plug Co., April 1923—Nov. 


H. M. KRANER 


p. 868. 


ville, Ill. Member, 


’ August, p. 300. 
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Some Typical Clays,’ 


1924. Illinois Electric Porcelain Co., Macomb, IIl., 
‘to date. Member, AMERICAN 
1919—. Contributions: ‘“‘Sillimanite Development in 
Journal, October, p. 726. 
“Colors in a Zinc Silicate Glaze,’ Journal, December, 


CERAMIC SOCIETY, 


W. Hz. Landers. St. Louis Lithopone Co., Collins- 
AMERICAN CERAMIC SOCIETY, 
1922—. Contribution: “Feldspar Milling,” Bulletin, 


R. D. Landrum. Jour., 6 [1], 47. Office: Presi- 
dent. Councillor, Northern Ohio Section. - 


Karl Langenbeck. Jour., 6 [1], 27. Contribution: 


“What Has Been the Experience in Substituting Do- 


J. S. LATHROP 


mestic Secondary and Primary Kaolins for English 


China Clays,’’ Bulletin, November, p. 417. 


John S. Lathrop. Born, Chicago, Ill., 1897. B.S. 
degree, Univ. of Ill., Ceramic Engineering, 1922. 
Tropico Potteries Co., Glendale, Calif., 1922 to date. 
Member, AMERICAN CERAMIC Society, 1922—. 
Contribution: Co-author with C. W. Parmelee, 
“Aventurine Glazes,’’ Journal, July, p. 567. 

C. H. Lawson. Bull., 3 [1], 28. Office: Secretary, 
New England Section. 

R. D. Leitch. Born, Terre Haute, Ind., April, 1894, 
B.S. in Chem. Eng., Rose Polytechnic Inst., 1916. 
Ch. E., 1921. M.S., 1922. Research Chemist, U. 5S. 
Rubber Co., Naugatuck, Conn., 1916-17. Chief 
chemist, same Company, Mishawaka, Ind., 1917. 
Research chemist, E. I. du Pont de Nemours and Co., 
1917-18, Arlington, N. J. 2nd Lieut. U. S. Engineers, 
1918-19. Junior Explosives, Chem., U. S. Bur. of 


R. D. Leirce 


Mines, 1919-20. Vice-pres., The Cellulo Co., Inc., Sandusky, Ohio, 1920-21. Junior 
Gas Engr., Ill. State Geol. Survey and U. S. Bureau of Mines, Urbana, Ill., 1921-22. 
Asst. Fuel Engr., U. S. Bur. Mines, 1922-23, Oct. 1, 1924 (investigation of stream 

pollution and possible methods of control). Member, 


Chemists. Abstractor 


tor. 


AMERICAN CERAMIC Society, 1924—. Amer. Inst. 


J. T. Littleton, Jr. Bull.,3 [1], 29. Office: Abstrac- 


William Newton Logan. Born, Barboursville, Ky., ~ 
1869. A.B. and A.M., Univ. of Kans., Ph.D., Univ. of 7 
Chicago. Prof. Geol. and Mineralogy, St. Lawrence 4 
Univ. Dean, School of Sci. and Prof. of Geol., and 4 
Mining Eng., Mississippi Agricultural and Mechanical 7 
College. Prof., Econ. Geol., Indiana Univ., State 7 
Geologist to date. Member, A.A.A.5., Fellow, Geol. 7 
Soc. of Amer., Fellow, Royal Soc. Arts, Fellow, In- { 
diana Acad. Sci. and Kans. Acad. Sci. Contribu- 
tion: ‘Refractory Clays of Indiana,” Journal, March, 
p. 201. 
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R. F. Lunger. Contribution: Co-author with R. A. Sherman and W. E. Rice, “The 
Significance of Drafts in Down-draft, Coal-fired Kilns,’’ Journal, April, p. 255. 

D. A.Lyon. Jour.,6 [1], 153. Contribution: “Some Considerations of Selections of 
Refractories for the Open Hearth,” Journal, September, p. 705. 

Edward L. Mack. Born Vergennes, Vt., August, 1890. B.S., Union College, 1912. 
Ph.D., Cornell Univ., 1916. Chemist and Metallurgist, U. S. Bureau of Mines, 1916 

_todate. Contribution: Co-author with H. W. Gillette, “The Electric Brass Furnace 
Refractory Situation,’”’ Journal, April, p. 288. 

Charles Maddock, Jr. Thomas Maddock Sons, Trenton, N. J. Member, AMERI- 
CAN CERAMIC SocIETy, 1922—. Office: Representative, Comm. on Nominations, 
Whitewares Division. 

A. Malinovszky. Bull., 3 [1],29. Office: Comm. on Divisions and Sections. Chair- 
man, California Section. 

-M.E. Manson. Bull.,3 [1], 29. Office: Abstractor. Councillor, Enamel Division. 

John D. Martin. Bull., 3 [1], 30. Office: Vice-chairman, Heavy Clay Products 
Division. Contribution: ‘Further Development of an Automatic Kiln Stoker,’”’ Jour- 

_nal, December, p. 878. 

Oscar E. Mathiasen. Elizabeth, N. J. Contribution: ‘The Effgct of Uranium in 
Various Types of Glazes,” Journal, July, p. 499. 

Wm. R. Mattson. Born, Philadelphia, Pa., 1891. 
B.S., Civil Engineering, Mass. Inst. Tech., 1913. 
Construction engineering, highways and industrial 
buildings, 4 years. Captain, 10lst Engineers, France 
(2 years). Economic Engineer, Babson Statistical 
Organization, Wellesley Hills, Mass. (5 years to date). 

_ Contribution: ‘Economic Factors that Make Research 

in Industry Important,” Bulletin, May, p. 153. 

_ F.R.McCannell. Milton Pressed Brick Co., Milton, 
Ont. Corporation representative, AMERICAN CERAMIC 
Society. Office: Comm. on Papers and Program, 
Heavy Clay Products Division. 

_ G. V. McCauley. Physicist, Corning Glass Works, 

Corning, N. Y. Member, AMERICAN CERAMIC So- 

ciety, 1920—. Office: Comm. on Data. 

_ Jj. Spotts McDowell. Jour., 6 [1], 55. Office: 

é Trustee, Refractories W. R. Marrson 

Division. Comm. on 

Standards (Definitions). Vice-chairman, Pittsburgh 

Section. 

Earle N. McGee. Born, Potsdam, N. Y., 1891. 
B.S., St. Lawrence Univ., 1912. Semet-Solvay and 
Solvay Process Co., 1916-18. In charge of Refractories 
Laboratory, same Company, Syracuse, N. Y., 1918 
to date. Member, AmeRICAN CERAMIC SOCIETY, 
1921—. A.S.T.M. Office: Chairman, Comm. on Re- 
search, Refractories Division. Contribution: Co-author 
with F. A. Harvey, “Factors Affecting the Resistance 
of Silica Refractories to Abrasion,’’ Journal, December, 
p. 895. 

T.N. McVay. Born, Hawkins, Pa., February, 1891. 
B.S., Ceramic Eng., Univ. of Illinois, 1914. Refractory 
E. N. McGes and Brick Plants, 1914-22. Instructor in Ceramic 
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Eng., Univ. of Ill., 1922 to date. Member, AMERICAN 
CERAMIC Society, 1923—. Office: Abstractor. 
George E. Merritt. Born, Indianapolis, Ind., June, 
1890. B.A., Pomona College, 1913. Graduate work, 
Univ. of Wis., Columbia Univ. U.S. Bur. Standards, | 
Washington, D. C., work in optical instruments, © 
ceramics and interference, index of refraction, thermal | 
expansion and time change. Contribution: ‘Ther- 
mal Expansion of Fused Quartz,’ Journal, November, 
p. 803. 
Gilbert F. Metz. Born, Omaha, Nebr., October, | 
1889. B.S., Mine Eng., School of Mines, Univ. of | 
Mo., 1914. Eng. of Mines degree, 1919. Atlas 
Portland Cement Co., surveyor and draftsman, plant 
engineer, 1914-18. Engineer, Officer, Transport Duty, 
GrorGE E. MERRITT U. S. Navy, 1918-19. Division Sales Engineer, 
Engineer, Hardinge Co., Inc., 1919 to date. Member, | 
AMERICAN CERAMIC SocrETy, 192i—. A.I.M.M.E. Contribution, “Ceramic Raw | 
Materials, Driers and Drying,” Journal, July, p. 504. 
L. R. Milford. Laboratory manager, The Solvay Process Co., Syracuse, N. Y. 
Member, AMERICAN CERAMIC SocrETy, 1921—. Office: 
Comm. on Standards (Tests), Glass Division. 
C. R. Minton. Los Angeles Pressed Brick Co., 
Los Angeles, Calif. Member, AMERICAN SOCIETY, ) 
1920—. Contribution: ‘‘The Direct-Fired Car Tun- : 
nel Kiln on Roofing Tile,’ Journal, November, p. 821. | 
R. H. Minton. Jour., 6 [1], 42. Office: Editor, | 
Question Box, Terra Cotta Division. | 
C. H. Modes. Supt. of Furnaces, Illinois Glass Co., ) 
Alton, Ill. Member, AmmrIcAN CERAMIC SOCIETY, 
1922—. Contribution: ‘Longer Life of Our Tanks,” 
Bulletin, June, p. 222. | 
R. J. Montgomery. Bull., 3 [1],30. Office: Comm. | 
on Data, Glass Division. Office: Abstractor. | 
Charles Musiol. Born, Budejovice, Czechoslovakia, | 
| 
| 
4d] 
| 


1873. xg con Mech. Eng., Brno, 1894. Manager, CHARLES MUSIOL 
Enamel work, Kralovo, Pole, 1896. ‘Technical direc-) 
tor, enamelworks ‘‘Waulkan,’” Warsaw, Poland,) 
1896-1909. Engineering office, constructor and con- 
sulting engineer of stamping and enamelworks, Brus-) 
sels, 1909. Has established six new enamelworks inj 
Europe and one in Brazil. Made inventions in stamp 
ing, enameling and laboratory furnaces and enamels.) 
(U. S. A. patent of boronless enamels.) Member 
AMERICAN CERAMIC Society, 1918—. Contribution# 
“Exact Notions of Fluorine Enamels,” Journals} 
February, p. 105. | 

Louis Navias. Bull., 3 [1], 31. Office: AbstractorJ 

Charles Ladd Norton. Born, Springfield, Mass.,} 

December, 1870. B.S., Mass. Inst. Tech., 1893 i 

Teaching Industrial Physics, Mass. Inst. Tech., 189 

C. L. NorTON to date. Prof., Indus. Physics. Head of dept. of 
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Physics in charge of laboratories of Industrial Physics. Director, Division of Industrial 
Co6peration and Research, M.I.T. For a number of years, president, Asbestos Wood 
Co., Nashua, N. H. and Asbestos Shingle Co., New York. Member, AMERICAN CERAMIC 
Society, 1923—. A.S.M.E., A.S.T.M., Amer. Chem. Soc., Amer. Phys. Soc., Soc. 
for the Promotion of Eng. Education, Fellow, Amer. Acad. Arts and Sci., Contribu- 
tion: “Massachusetts Institute of Technology Plan for Industrial Codperation,’’ Bul- 
letin, July, p. 247. 

Frederick Harwood Norton. Born, Manchester, 
Mass., October, 1896. B.S., Physics, Mass. Inst. 
Tech. Specialized in Aeronautics. Formerly chief 
physicist, National Advisory Comm. for Aeronautics. 
Babcock and Wilcox Fellow, Division of Industrial 
Research and Codéperation, Mass. Inst. Tech. Mem- 
ber, AMERICAN CERAMIC SocreTy, 1923—. Soc. of 
Automotive Eng., Amer. Physical Soc. Contribution: 
“A Qualitative Laboratory Slag Test,’ Journal, 
August, p. 599; “The Design of Kilns and Furnaces 
from Mold Tests,’”’ Journal, October, p. 783. 

H. H. Norton. Lieut. Comdr., Fuel Oil Section 
Plant, Navy Yards, Philadelphia, Pa. Co-author F. H. Norton 
with R. L. Porter, ‘“The Method of Selecting Refrac- 
tories for Marine Purposes of the Navy, 
July, p. 575. 

O. P. R. Ogilvie (Mrs.). Born, Ladonia, Texas, 
March, 1869. Librarian, Mines Branch, Department 
of Mines, Ottawa, Canada, 1913 to date. Office: 
Abstractor. 

William Abbott Oldfather. Born, Urumiah, Persia, 
October, 1880. A.B., Hanover College, 1899. Har- 
vard Univ., 1901, A.M., 1902. Ph.D., Munich, 1908. 
Instructor and Asst. Prof., Northwestern Univ., 1903- 
06; 1908-09. Assoc. Prof. and Prof. of Classics, 1909 
to date. Contributor to Report of Comm. on Defini- 
tion of the term ‘‘Ceramics,’’ Journal, July, p. 597, 
1920. “The Meaning of ‘Keramos’ Once More,” Bul- 

Mrs. O. P. R. OGILVIE letin, April, p. 114. 

F. B. Ortman. Jouwr., 6 [1], 49. Office: Councillor, 
California Section. Comm. on Divisions and Sections. 

W. Gresham Owen. Born, Johnstown, Pa., Janu- 
ary, 1887. High school education, supplemented by 
six years in three of Johnstown’s business and technical 
schools. Various positions with Cambria Steel and 
Midvale Steel and Ordnance Companies (15 years). 
Asst. manager of sales, Haws Refractories Co., Johns- 
town, Pa. (5 years to date). Devoting time to study of 
raw and finished products. Member, AMERICAN 
CERAMIC SocriEtTy, 1923—. Office: Chairman, Comm. 
on Membership, Refractories Division. 

F. T. Owens. Buil., 3 [1], 32. Office: Chairman, 
Heavy Clay Products Division. Comm. on Divisions 
and Sections. 

C. W. Parmelee. Jour., 5 [9], 215; Jour., 6 {1], 40. W. G. OWEN 


” 


Journal, 
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Office: Comm. on Data. Councillor, Chicago Section. 
Abstractor. Contribution: Co-author with John S. 
Lathrop, ‘“‘Aventurine Glazes,” Journal, July, p. 567. 
A. R. Payne. Buil., 3 [1], 32. Contribution: 
“Devitrification in a Lime-Flint Glass Tank,” Journal, 
April, p. 271. 
A. B. Peck. Buill., 3 [1], 33. Office: Comm. on 
Divisions and Sections. Chairman, Detroit Section. 
Gordon M. Peltz. Born, Philadelphia, Pa., October, 
1893. M.E. degree, Columbia Univ., 1915. General 
design experience, the Surface Combustion Co., New 
York City (2 years). Furnace engineer, Corning Glass 
Works (51/2 years to date). Member, A.S.M. E. 
Contribution: ‘‘A Graphical Chart for Determining 
Gorpon M. PELTz Excess Air in the Combustion of Producer Gas,” 
Journal, June, p. 437. 

Forrest K. Pence. Jowr., 6 [1], 48. Office: Chair- 
man, Comm. on Publications. Comm. on Research, 
Whitewares Division. 

Stuart M. Phelps. Mellon Institute, Pittsburgh, 
Pa. Contribution: ‘Discussion on the Disintegration 
of Clay Refractories in Iron Blast Furnaces,” Journal, 
September, p. 717. 

James Gordon Phillips. Born, Piqua, Ohio, July, 
1897. B:S:,. Ohio’ State’ Univ., Jan., 1921.) M-S., 
O.S. U., 1924. U.S. Bureau of Mines, Ceramic Expt. 
Station, Columbus, Ohio, Jan., 1921—July, 1922. 
Ceramic chemist, Consolidated Gas Co., New York 
Coéperative fellowship, U. S. Bur. Mines and Ohio 
State Univ., 1923-24. Ceramic Chemist, Standard 
Oi] Co., Elizabeth, N. J. Member, AmerICAN CE- 
RAMIC Society, 1922—. Office: Abstractor. 


Robert L. Porter. Born, Baltimore, Md., September, 1895. U.S. Naval Academy, } 
1917. Lieut. U. S. Navy. Contribution: Co-author with H. H. Norton, “The Method 
of Selecting Refractories for Marine Purposes of the Navy,’ Journal, July, p. 575. ] 

Emerson P. Poste. Jour., 6 [1], 53. Office: Councillor. Comm. on Divisions and ] 

Sections. Comm. on Standards (Tests and Products), | 
Enamel Division. 


Amos. P. Potts. Buill., 3 [1], 33. Office: Secretary, } 
Heavy Clay Products Division. | 
Wm. H. Powell. Contribution: ‘‘Address on Terra | 
Cotta,” Bulletin, July, p. 255. 
Eugene Edward Pressler. Born, Willow City, ] 
Texas, August, 1893. Chemical Eng., Univ. of Texas, } 
1921. Student, Ceramic Engineering, Ohio State) 
Univ., 1921-22. Ceramic asst., U. S. Bur. Mines, | 
Ceramic Expt. Sta., Columbus, Ohio, 1923-24. Junior } 
Ceramic Engineer, Bur. Standards, Washington, D. C.] 
Member, AMERICAN CERAMIC SocrIETy, 1923 to date. 
Contributions: ‘‘A Simple Brick Porosimeter,’’ Journal,” 
E. E. PRESSLER March, p. 154. ‘‘Comparative Tests of Porosity and 


J. G. PHILLIPS 
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Specific Gravity on Different Types of Refractory Brick,’ Journal, June, p. 447. 
W.S. Primley. Midland Terra Cotta Co., Chicago, Illinois. Member, AMERICAN 


' Ceramic Society, 1912—. Office: Comm. on Membership, Terra Cotta Division. 


Ross C. Purdy. Jour., 6 [1], 38. Office: General Secretary. Editor, Journal. 

B. S. Radcliffe. Northwestern Terra Cotta Co., Chicago, Illinois. Member, AMERI- 
CAN CERAMIC Society, 1915—. Office: Secy., Terra Cotta Division. Comm. on Rules. 
Contribution: ‘Terra Cotta Body Investigation,’ Journal, November, p. 834. 

Robert C. Rahn. Born, Chicago, Ill., June, 1894. 
B.S., Ceramic Engineering, Univ. of Ill., 1916. Re- 
search work in Ceramics, Western Electric Co., Haw- 
thorn, Ill., 7 years. World war, 2 years. Manufac- 
ture of art pottery, Chicago, for the past year to date. 
Member, AMERICAN CERAMIC SoclEty, 1918—. 
Office: Secretary and Treasurer, Chicago Section. 

L. B. Rainey. Fallston Fire Clay Co., Fallston, Pa. 
Member, AMERICAN CkERAMIC Society, 1912—. 
Office: Question Box, Heavy Clay Products Division. 

L. V. Reese. General Manager, Erie City Iron 
Works, Erie, Pa. Member, AMERICAN CERAMIC 
Society, 1924—. Office: Comm. on Research, 
Refractories Division. 

Frederick H. Rhead. Jour., 6 [1], 51. Office: 
Trustee, Art Division. Comm. on Exhibitions. 
Chairman, Comm. on Research. Comm. on Publica- 
tions. Associate Editor. 

William E. Rice. Bureau of Mines, Rollo, Mo. Member, AMERICAN CERAMIC 
Society, 1928—-. Office: Abstractor. Contributions: Co-author with R. A. Sherman 
and R. F. Lunger, “The Significance of Drafts in Down-draft Coal-fired Kilns,” Journal, 
April, p. 255. Co-author with R. A. Sherman, ‘‘Determination of the Distribution of 
Heat in Kilns Firing Clay Wares,” Journal, October, p. 738. ; 

W.D.Richardson. Jour., 6 [1],32. Office: Comm. on Rules, Heavy Clay Products 


R. C. RAHN 


Division. Contributions: ‘Brick at less Cost,’’ Journal, August, p. 614. 


F. H. Riddle. Jowur., 6 [1], 48. Offices: Trustee, Whitewares Division. Comm. on 


Divisions and Sections. Councillor, Detroit Section. 


L. E. Riddle, Jr. Sales Manager, Edgar Plastic Kaolin Co., Metuchen, N. J. Mem- 
ber: AMERICAN CERAMIC SocrETy, 1923—. Office: 
Comm. on Membership, Heavy Clay Products Division. 

H. Ries. Jour., 6 [1], 33. Office: Associate Editor. 
Comm. on Geological Surveys. 

Frank G. Roberts. Maryland State Univ.. Aerial 
mail service. Installation and service on PEMCO 
porcelain enamels and equipment, Porcelain Enamel & 
Mfg. Co., 1919-1924. Now assistant to vice-president, 
same Company. Member, AMERICAN CERAMIC SO- 
cIETY, 1920—. Office: Chairman, Membership Comm., 
Enamel Division. Vice-chairman, Baltimore-Washing- 
ton Section. 

James T. Robson. Born, Cleveland, February, 
1895. B.S., Chemical Engineering, 1919, M.S., Chem- 
ical Engineering, 1920, Ph.D., 1923, Ohio State Univ. 
Instructor and professor, Ceramic Engineering, Ohio 
F. G. ROBERTS State Univ., 1919 to date. Service Engineer and Labora- 
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tory Director, C. B. Harrop Co., Columbus, Ohio, 1922 © 
todate. Member, AMERICAN CERAMIC SOCIETY, 1922—. | 
Office: Comm. on Data, Refractories Division. Contri- 
bution: Gave valuable assistance in the detail work in the 
editing and compiling of the “Silica Bibliography.” 
“Comparative Crazing and Chipping of Wet and | 
Dry Process Cast Iron Enamels,’’ Journal, July, p. | 
563. Co-author with J. T. Withrow, ‘“The Dead} 
Burning of Dolomite,’ Journal, January, p. 61, Febru- 
ary, 141, March, 207, April, p. 300, May, p. 397. 
W. F. Rochow. Born, Columbia, Pa., January, 
1889. B.S., Pa. State College, Industrial Chemistry. | 
Harbison-Walker Re- 
JaMEs T. RoBSON fractories Co., Pitts- 
burgh, Pa. Member, 
AMERICAN CERAMIC SocrgeTy, 1917—. Office: Comm. 
on Standards, Refractories Division. 
Donald W. Ross. Born, Crookston, Minn., January, 
1885. B.S., Univ. of Washington, Seattle, Wash., 
1910. Denny-Renton Clay and Coal Co., Seattle, 
Wash. General ceramics under A. V. Bleininger, U. S. 
Bur. Standards, Pittsburgh, Pa. (4 years). Ceramist, 
Findlay Clay Pot Co., Washington, Pa., 7 years to 
date. Member, AMERICAN CERAmIC Society, 1918—. 
Soc. Glass Technology. 
English Ceramic Soc. 
Offices: Comm. on 
Papers and Programs, DoNALD W. Ross 
Refractories Division. 
Comm. on Standards (Raw Materials). 
Gustav Ross. Born, Oberhausen, August, 18762 
M.E., Univ. of Liege, Belgium. Asst. professor, 
Univ. of Liege (1 year). Engineer, Rolling mills of 
Vieille Montagne works. Borbeck, 1 year and chief 
engineer (12 years). Gen. Mgr., Grillo Zink Smelting 
Works (8 years). Consulting engineer (2 years). Geny 
Mer., International 
Ore & Smelting Co., 
Saltillo, Mexico, 1922 
G. Ross to date. Contribution: 
“Fuel Oil Burning to 
Obtain the Highest Temperature Combined with Uni- 
form Heat Distribution,’ Bulletin, April, p. 117. 
H. F. Royal. Was graduate with honors, Harvard 
College, 1917. General Electric Co., Lynn, Mass., 
July, 1917—Feb., 1918. Bureau of Standards, Pitts- 
burgh, Pa., and Washington, D. C. in connection with 
problems concerning optical glass, Portland cement, 
magnesite cements and terra cotta, 1918-20. Chief 
testing chemist, N. J. State Highway Comm., Trenton, 
N. J., June, 1920-Oct., 1920. Champion Porcelain 
Co., Detroit, Mich., 1920 to date. Member, AMER- HERBERT F. ROYAL 
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‘ican CeERAMIC Society, 1922—. Office: Secretary, 
- Detroit Section. 

Thomas H. Sant. Born, Stoke-on-Trent, England, 
1877. Was graduated from Orme School. Studied six 
years in France, Switzerlandand Spain. Foreign Dept., 
Wenger’s Ltd. (8 years). Entered into partnership 
with John Sant, 1904. President of John Sant & Sons 
Co., on death of John Sant, 1914. Member, AMERICAN 
Ceramic Society, 1904—. Office: Treasurer, Pitts- 
burgh Section since 1914. 

Francis A. H. Schepers. Born, Maastricht, Holland, 
January, 1890. Attended various art schools in 

Europe. Research and 
factory control, Victor 
Chemical Works, Chi- 
cago, Ill. (5 years). 


February, p. 53. 


Standards, 1913-16. 
Research chemist, 
American Zinc, Lead 
and Smelting Co., 
1916-18. Bridgeport 
Brass Co., 1918-19. 
Chemist, Onondaga Pottery Co., Syracuse, N. Y., 1919 
to date. Member, AMERICAN CERAMIC SOCIETY, 
1920—. Office: Abstractor. Comm. on Data, White 
Wares Division. Contributions: ‘‘(Observations on the 
Properties of Clays and Clay-Grog Bodies,” Journal, 
April, p. 282. ‘The Determination of Porosity of 
China by the Water Smoking Methods,” Journal, 
June, p. 444. 


Francis A. H. SCHEPERS 


Frederic W. Schroe- 
der. Born, Warrenton, 
Mo., 1899. A.B. degree, 
Central Wesleyan Col- 


p. 907. 
H. G. Schurecht. 


F, W. SCHROEDER 


for metallurgical furnaces. 
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Tuomas H. Sant 


Ceramist, American Terra Cotta and Ceramic Co., 7 
years to date. Member, AMERICAN CERAMIC SOCIETY, 
1922—. Contribution: ‘‘The Pulsichrometer,’’ Bulletin, 


Edward Schramm. Chem. Eng., Columbia Univ., 
1909. Ph.D., 1918. Assistant chemist, Bureau of 


EDWARD SCHRAMM 


lege, 1919. Fellowship in ceramics, Univ. of Wash., 
1922-23. M.S. degree, Univ. of Wash., 1924. U.S. 
Bureau of Mines on helium investigation, 1919-22. 
U. S. Bureau of Mines, on refractory requirements 
Contribution: “High Tem- 
perature Load and Fusion Tests of Fire Brick from 
the Pacific N. W. in Comparison with Other Well- 
known Fire Brick,” Journal, January, p. 34. Co-author 
with Hewitt Wilson and C. E. Sims, ‘Artificial Silli- 
manite as a Refractory,’’ November, p. 842, December, 


Jour., 5 [9], 216; Jour., 6 [1], 
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172. Office: Comm. on Data, Heavy Clay Products Division. Secretary, Pittsburgh 
Section.! Contributions: ‘‘Clay Sewer Pipe Manufacture, IV. ‘The Influence of Differ- 
ent Salt Glazing Temperatures upon the Color and Gloss of Glazes Obtained on Clays 
with Varying Silica, Alumina and Iron Oxide Contents,” Journal, June, p. 411. ‘‘The 
Influence of Varying Lime Content in Clays upon Some Properties of Salt Glazes Pro- | 
duced at Varying Temperatures,” Journal, July, p. 539. 

Donald E. Sharp. Born, Corning, N. Y., 1896. | 
Major study, physics, minor study, mathematics, Univ. 
of Wis. and Carnegie Inst. Tech. Assist. in Physics | 
Dept., Corning Glass Works, [914-17, under J. T. | 
Littleton, Jr., chief physicist. Assistant in physics, 
Univ. of Wis., 1916-18. Ceramic Dept., U. S. Bur. § 
Standards, 1918. Physicist and technical director, | 
Spencer Lens Co., Optical Glass Plant, Hamburg, N. Y., 
1918-21. Manager, 1921 to date. Member, Amemri- § 
cAN CgErAmic Society, 1918—. Offices: Abstractor. | 
Comm. on Standards (Tests) Glass Division. | 

J.B. Shaw. Jour., 6 [1], 57; Bull., 3 [2],68. Office: } 
Comm. on Data, Refractories Division. 

Mary G. Sheerer. Bull., 3 [1], 35. Office: Chair- | 
man, Art Division. Comm. on Divisions and Sections. 
Contribution: ‘The Development of Decorative 
Processes at Newcomb,” Journal, August, p. 645. 

Thomas A. Shegog. Born, Dublin, Ireland. Royal 
College of Science, Ireland. Awarded Royal Scholar- 
ship. Was graduated with honors, specializing in 
silicate chemistry, 1886. Private research work in 
chemistry and lecturer on chemistry and physics in 
city of Dublin, Technical School, 1886-87. Associate, 

Inst. of Chemistry, Great Britain and Ireland, 1887. 
Fellow Chemical Society, London, 1887. Asst. chem- 
ist, Royal College of Sci., 1887-91. Fellowship, 
Inorganic chemistry, Inst. of Chemist, Great Britain 
and Ireland, 1891. County lecturer, chemistry and 
metallurgy, and director, technical instruction, Mon- 
mouthshire, 1891-98. 
Prof. Chemistry and T. A. SHEGOG 
Physics, Royal Veter- 
inary College, Ireland, 1901-1904. Chemist amd techni- | 
cal advisor, Arklow Terra Cotta Brick and Tile 
Co., 1904-07. Chief chemist, scientific adwisor and} 
technical expert, Cliffe Vale Potteries and Enameled] 
Fireclay Works, Staffordshire, England, 1907-13.) 
Studied ceramics Staffordshire Pottery School, 1907 | 
09. Came to U. S., 1913. Chemist and consulting) 
engr., Trenton Potteries Co., 1913-23. During war, 
research chemist for Butterworth-Judson Corp. and 
Calco Chemical Co. Ceramic engr., Sebring Pottery 
Co., and associate potteries, March 1923 to dated 
R. A. SHERMAN Member: Fellow, Amer. Inst. Chemists, AMERICA 
Ceramic Society, 1922—. Contribution: ‘Note on am 


1 Resigned Sept. 1, upon removal to Washington, D. C. 
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Unusual Case of Warping of Flat Ware in the Glost Kiln,” Journal, May, p. 377. 

Raloh A. Sherman. Born, Oskaloosa, Iowa, 1896. A.B., Iowa State Univ. U.S. 
Bur. Mines, Pittsburgh Expt. Station, research on combustion problems and efficiency 
in use of fuels, 5 years. Survey of boiler furnace refractories to date. Member, 
AMERICAN CERAMIC SocIgetTy, 1924—. Contributions: ‘‘Combustion in Kilns Burn- 
ing Refractory Ware,’ Journal, March, p. 175. Co-author with R. F. Iwnger and W. 
E. Rice, ““The Significance of Drafts in Down-draft, Coal-Fired Kilns,’ Journal, April, 
p. 225. Co-author with W. E. Rice, ‘‘Determination of the Distribution of Heat Kilns 
Firing Clay Wares,” Journal, October, p. 788. 

R. R. Shively. Washington, Pa. Member, AMERICAN CERAMIC SocIETy, 1919—. 
Office: Chairman, Membership Comm., Glass Division. 


A. Silverman. Jour., 6 [1], 61. Office: Comm. on Education, Glass Division. 
Councillor. Chairman, Comm. on Divisions and Sections. Contributions: Co-author 
with W. J. Sutton, ‘’The Electrical Conductivity of 
Sodium Chloride in Molten Glass,’’ Journal, February, 
p. 86. “Colloids in Glass,’’ Journal, November, p. 795. 

Clarence E. Sims. Born, Chicago, Ill., July, 1898. 
B.S., Chemical Engr., Univ. of Ill, 1915. MS., 
Metallurgy, Univ. of Utah, 1916. Electrolytic zinc 
with Anaconda Copper Mining Co., 21/2, years. Caus- 
tic soda and bleaching powder, Michigan Electro- 
chemical Co., 1/2 year. Reseatch Division, Chemical 
Warfare Service, 1 year. Electrometallurgist, Bur. of 
Mines, Seattle, Wash., 3 years. Contribution: Co- 
author with Hewitt Wilson and F. W. Schroeder, 
“Artificial Sillimanite as a Refractory,” Journal, 
November, p. 842, December, p. 907. 


George Sladek. Born, Chicago, Ill, March, 1896. 
B.S., 1917, M.S., 1920, Univ. of Ill. Ceramic engi- C. E. Sms 
neer, Beaver Falls Art Tile Co., Beaver Falls, Pa., 
June, 1920 to date. Member, AMERICAN CERAMIC 
Society, 1919—. Office: Comm. on Standards (Tests 
and Products), White Wares Division. 

Charles A. Smith. Born, Corning, Ohio, October, 
1901. B.Cer.E., Ohio State Univ., 1923. Special stu- 
dent, Metallurgy, Lehigh Univ., 1923-24. Member, 
AMERICAN CERAMIC Society, 1921—. Honorary 
Societies, O.S. U. Plant experience during summers. 
Contribution: “The Manufacture of an Insulating 
Brick from Diatomaceous Earth,” Journal, January, p. 
D2: 

_C.D.Smith. Simplex Engineering Co., Washington, 
Pa. Contribution: ‘Some Combustion Problems in 
Glass Making,” Journal, August, p. 603. 
H. H. Sortwell. Buill., 3 [1], 36. Contribution: 
C. A. SmitH “The Bonding Effect of Ball Clays in Fired Bodies,’ 
Journal, February, p. 75. 

Ira E. Sproat. Bull., 3 [1], 36. Office: Comm. on Membership, White Wares Division. 

H. F. Staley. Jour., 6 [1], 42. Office: Abstractor. Comm. on Research, Enamel 
Division. Contribution: “Suggestions for Development in Enameling Technology,” 
Journal, October, p. 719. 
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August Staudt. Bull., 3 [6], 234. Office: Vice-president.! Comm. on Rules, White 
Wares Division. 

W.J.Stephani. Buwil., 3 [1],57. Office: Councillor, Terra Cotta Division. 

H. H. Stephenson. Born, Bellary, India (Military Station), 1880. Munition chem- 
ist during war making explosives for English Navy. Research chemist for American 
Encaustic Tiling Co., Zanesville, Ohio. Member, AMERICAN CERAMIC SOCIETY, 1923—. 
Office: Abstractor. 

'D. F. Stevens. Bull., 3 [1], 37. Office: Comm. on Papers and Program, Heavy 
Clay Products Division. Representative, Comm. on Nominations. 

Halver R. Straight. Born, El Paso, Ill., August, 
1884. Mechanical Engineering, Univ. of Ill., 1907. 
General manager, Adel Clay Products Co., 1907 to 
date. President, 1922 to date. Member, Chairman, 
Standards Committee, Hollow Tile Assn. Contribu- 
tion: ‘‘Planer Economies,” Journal, July, p. 523. 

Jasper L. Stuckey. 
Born, Princeton, N. 
Car., July, 1891. A.B., 
Univ. of N. Car., 1918. 
M.A. degree, 1920. 
Cornell Univ., 1921-24. 
Ph.D., Cornell Univ., 
1924. Assistant in 
Geology, Univ. of N. 
Car., 1919-20. Instruc- 
tor, 1921. Assistant in Geology, Cornell Univ., 1922- 
24. Assistant geologist, N. Car. Geol. and Econ. Surv., 
June, 1920 to Sept., 1921 and summers of 1922 and 
1923. Geologist, N. Car. Geological and Economic 
Surv., July, 1924 to date. Contribution: “The De- 
hydration Temperature of Pyrophyllite and Sericite,”’ 
Journal, October, p. 735. 

R. T. Stull. Jour., 6 [1], 42. Office: Comm. on 
Research, Refractories Division. Contributions: Co- § 
author with G. A. Bole, ‘‘Utilization of Georgia Kaolins | 
in the Manufacture of Face Brick,’ Journal, May, p. } 
347. “Distribution of Kaolin and Bauxite of the } 
Coastal Plain of Georgia,’ Journal, July, p. 513. | 

J. D. Sullivan. Born, Columbia Falls, Mont., 
February, 1900. B.S. and M.S., Chemistry, Univ. of 
Wash. ‘Teaching fellow in chemistry at Univ. of J 
Washington, 1 year. Analytical and research work 
with U. S. Bureau of Mines. Junior Physical Chemist, ] 
U.S. Bur. of Mines, Berkeley Station, to date. Con- 1 
tribution: Co-author with G. S. Tilley, ““Note on the 7 
Rational Analysis of Clays,’’ Journal, May, p. 379. ) 
Willard J. Sutton Born, Hornell, N. Y., July, 1895. | 
B. S., Ceram., Alfred Univ., 1917. Ph.D. Univ. of] 
Pittsburgh, 1924. U.S. Army 1917-19. At present } 
J. D. SULLIVAN teacher of Chemistry, Fukien Christian Univ., Foochow, } 
China. Member AMERICAN CERAMIC SOCIETY 1921—.] 
1 Elected to fill vacancy caused by death of R. M. Howe. 
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American Chemical Society. Contribution: Co-author with A. Silverman, ‘‘The Electri- 
cal Conductivity of Sodium Chloride in Molten Glass,’’ Journal, February, p. 86. 

B. T. Sweely. Jour., 6 [1], 45. Offices: Chairman, Baltimore-Washington Section. 
Comm. on Sections and Divisions. 

C. F. Tefft. Jour., 6 [1], 55. Office: Trustee, Heavy Clay Products Division. 


D. M. Thorpe. General Refractories Co., Buffalo, N. Y. Member, AMERICAN CER- 
AMIC SOCIETY, 1922—. Office: Comm. on Membership, Refractories Division. 


George S. Tilley. Born, St. George, Maine, November, 1881. A.B. and M.S., 
Harvard. Research, Carnegie Inst., General Electric Co., U. S. Bur. Stand. and U. S. 
Bur. Mines. Chemical Engr., Smith-Emery Co., San Francisco and I. F. Laucks, 
Seattle and Kobe, Japan. Associate Physical Chemist, U. S. Bur. Mines, Berkeley 
Station, research on methods for manufacture of alumina 
from clays and other aluminous materials of the U. S., 
to date. Contribution: Co-author with J. D. Sullivan, 
“Note on the Rational Analysis of Clays,’ Journal, 
May, p. 379. 

E. W. Tillotson. Jour:, 5 [8], 121; Jour., 6 [1], 46. 
Offices: Associate Editor, Journal. Comm. on Re- 
search, Glass Division. 

'C. C. Treischel. Jour., 6 [1], 56. Office: Secre- 
tary, White Wares Division. Comm. on Papers and 
Program. Comm. on Data. 

Louis J. Trostel. Born, Galion, Ohio, December, 
1898. B.Ch.E., Ohio State Univ., Chemist, Buckeye 
Steel Castings Co. Referee Chemist, British Ministry 
of Munitions. Chemical Engr., Standard Chemical L. J. TROSTEL 
Co., Research Engr., U. S. Bur. Mines. Research 
Engr., U.S. Bur. Chemistry. Chief Chemist, American 
Refractories Co. Chief Chemist, General Refractories 
Co., to date. Member, AMERICAN CERAMIC SOCIETY, 
1923—. Office: Chairman, Comm. on Data, Re- 
fractories Division. Contribution: ‘“‘Note on a Com- 
parative Test of Quicklimes for Silica Brick Manufac- 
tures,’’ Journal, June, p. 452. 

Gus M. Tucker. Born, Chicago, Ill., May, 1893. 
Ceramist, Robinson Clay Product Co., Akron, Ohio, 
1917-19. Vice-president, Ceramic Products Corpora- 
tion, Old Bridge, N. J. and Ceramist, N. Y. Architec- 
tural Terra Cotta Co., Long Island City, N. Y., 1919 
to date. Member, AMERICAN CERAMIC SOCIETY, 
1917—. Office: Comm. on Coédperation, Terra Cotta, 


= Division. 

Karl Turk. Buill., 3 [1], 39. Offices: Councillor, 

Gus M. TuckER Enamel Division. Councillor, Baltimore-Washington 
Section. 


W.E.S. Turner. Dept. of Glass Technology, The University, Sheffield, England., 
‘Contribution, ‘The Use of Boric Oxide in Glassmaking,”’ Journal, May, p. 313. 

Robert Twells, Jr. Bull., 3 [1], 39. Contributions: “Handling and Storing Raw 
Materials to Produce Uniformity in a Body,’’ Journal, February, p. 82. ‘Preparing 
and Spraying a Glaze Slip with Especial Reference to the Control of Various Opera- 
‘tions,’ Journal, June, p. 465. 
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Frederic E. Twining. Born, Croton, Ohio, May, 
1874. Chemistry, Denison Univ., Granville, Ohio.. 
General chemical analysis and engineering for 35) 
years. Special work on chrome and magnesite re- 
fractories during the war. Manager Twining Labora-— 
tories, Fresno, Calif. to date. Member, AMERICAN 
CERAMIC SociETy, 1919—. Office: Comm. on Papers. 
and Program, Refractories Division. 

Joel G. Wahlin. Born, McPherson, Kans., Febru- 
ary, 1896. A.B., Bethany College, Lindsborg, Kans... 
LON 72 Univ.2 ofl 


Grad. School, 1919-20. 
M.A., Univ. of Kans., 
1922. Instructor, Bac- 
F. E. TwIininc teriology, Univ. of 

Kans., 1922-23. City 
Bacteriologist, Topeka, Kans. to date. Contribution: 
“Bacterial Growth in Enamel Slip,” Journal, March, 
p. 160. 

F. W. Walker. Jour., 6 [1], 34. Office: Councillor, 
Pittsburgh Section. 

Thomas C. Walker Jr., Born, Wellsville, N. Y., 
March, 1898. B.S. (Ceramic Engineering), Alfred Univ. 
N. Y. Architectural 
MepGa. 1 Cotta: Co: 
Mosaic Tile Co. Cen- 
tral of Georgia Rail- 
way, in cooperation 
with the U. S. Bur. 


p. 630. 


Specifications,’ Bulle- 
tin, August, p. 288. 
Tuomas C. WALKER R. D. Wells. Fac- 
tory Manager, The 
Floyd-Wells Co., Royersford, Pa. Member, AMERICAN 
Ceramic Society, 1919. Office: Comm. on Rules, 
Enamel Division. : 

Fred A. Whitaker. Born, Ilkley, England, Decem- 
ber, 1885. Haileyburg College, England. General 
engineering course, Inst. Tech., Charlottenburg, 
Germany. Ceramic course, Royal School of Ceramics, 
Bunzlau, Germany under Dr. Pukall. Experience in 
all phases of stoneware manufacture and erection of 
chemical plants in Europe. Works manager, chemical 
stoneware plant, General Ceramics Co., Keasbey, N. J. 


of Mines. Los Angeles Pressed Brick Co. Member, 
AMERICAN CERAMIC SOCIETY, 1922—. Contribution: 
“Waste Heat Driers for Whiteware,”’ Journal, August, 


E. W. Washburn. Jour., 5 [7], 58; Jour., 6 [1], 48. 
Office: Comm. on Research, Glass Division. 
A. S. Watts. Jour., 6 [1], 39. Office: Comm. on 


Standards, Definitions. Contribution: ‘‘Ball Clay 
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Member, AMERICAN CERAMIC SociETy, 1912—. 
Office: Abstractor. 

Buhel E. Whitesell. Born, Salina, Pa., July, 1893. 
B.Cer.E., Ohio State Univ., 1922. Member, AmgEr- 
ICAN CERAMIC Society, 1923—. Ceramic Engineer, 
Kier Fire Brick Co., 1922 to date. Contribution: 
“A Dust Collecting System,” Bulletin, March, p. 77. 

René V.E.Widemann. Born, Paris, France, October, 
1881. Licensed Chemical Engineer. Chemist in the 
Production of Refractories (sanitary articles) since 
1910. Engineer, chief of technical service of the fac- 
tories of Compagnie Generale de Construction de Tours 


29 


R. V. E. WIDEMANN 


C. E. Williams. Bull., 3 


“Operating Conditions in the Open Hearth as They 
Affect Refractories,’’ Journal, September, p. 681. 


W. E. DorNBACH 


at Montrouge (Seine), 
France. Member, 
AMERICAN CERAMIC B. EF. WHITESELL 
SocrEty, 1922—. Con- 

tribution: “The Firing of Refractory Products of 
France,’ Journal, January, p. 29. 

W. W. Wilkins. Member, AMERICAN CERAMIC 
SocrETY, 1919—. Office: Comm. on Membership, Art 
Division. 

A. E. Williams. Jour., 6 [1], 53. Offices: Comm. 
on Data. Comm. on 
Standards (Tests and 
Products). Councillor, 
Glass Division. 

[1], 42. Contribution: 


W.S. Williams. 
Member, AMER- 
IGAN CERAMIC 
Society, 1919—. 
Contribution: 
“Comparative 
Service Tests of 
Gross Almerode James R. WITHROW 
and Domestic 
Clay Pots,’’ Bulletin, November, p. 413. 

James R. Withrow. Born, Philadelphia, Pa., 
August, 1878. B.S., Univ. of Pa., 1899. Ph.D., 
1905. Research plant operation and consult- 
ing engineering work in chemical industries, 
25 years. Head of Department of Chemical 
Engineering, Ohio State Univ. Contribution: 
Co-author with J. T. Robson, “The Dead 
Burning of Dolomite,” Journal, January, p. 61, 
February, p. 141, March, p. 207, April, p. 302, 
May, p. 397. 

Hewitt Wilson. Jour., 6 [1], 111. Offices: 
Comm. on Geological Surveys. Secretary, 
Pacific Northwest Section. Contributions: 
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“High Temperature Load Fusion Tests of Fire Brick from the Pacific Northwest in 
Comparison with Other Well-Known Fire Brick,” Journal, January, p. 34. Co-author 
with C. EF. Sims and F. W. Schroeder, ‘‘Artificial Sillimanite as a Refractory,” Journal, 
November, p. 842, December, p. 907. 

Louis A. Wilson. Born, Pawtucket, R. I., July, 1892. B.S. Electro-chemistry, 
Mass. Inst. Tech., 1914. M.S., 1915. Chief of Testing Dept., N. J. Zinc Co, Palmer- 
ton, Pa. Member, AMERICAN CERAMIC SocrETY, 1923—. Office: Comm. on Member- 
ship, Refractories Division. 

H. G. Wolfram. Bull.,3 [3],99. Office: Secretary, Enamel Division. Contribution: 
““Wffect of Zirconia in Enamels for Sheet Steel,’’ Journal, January, p. 1. 

W.G. Worcester. Jour.,6 [1], 107. Office: Comm. on Geological Surveys. 

A.S. Zopfi. Bull., 3 [1], 44. Office: Chairman, Northern Ohio Section. Comm. on 
Divisions and Sections. 
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MINUTES OF MEETING OF TECHNICAL COMMITTEE ON 
. REFRACTORIES 


Federal Specifications Board 


Minutes of Meeting held on Thursday, Nov. 20, 1924, at 10 a.m. at the Bureau of 
Standards. 

Members present: 

L. H. Kenney, Navy Yard, Philadelphia, Pa. 

M. E. Miller, War Dept., Washington, D. C. 

H. G. Donald, Lieut.-Commander, United States Navy Fuel Oil Testing Plant, 
Philadelphia, Pa. 

G. B. Vroom, Lieut.-Commander, United States Navy, Washington, D. C. 

F. M. McGeary, Navy Dept., Washington, D. C. 

E. L. Lasier, U. S. Shipping Board, Emergency Fleet Corporation, New York City. 

N. F. Harriman, Vice-Chairman, Federal Specif. Board, Washington, D. C. 

R. F. Geller, Bur. of Stand., Washington, D. C. 

W. L. Pendergast, Bur. of Stand., Washington, D.C. 


The following members were present as an advisory committee from the industry: 


Ross C. Purdy, AMERICAN CERAMIC Society, Columbus, Ohio. 
E. B. Powell, A.S.M.E., Boston, Mass. 

L. C. Hewitt, Refrac. Mfgrs. Assn., St. Louis, Mo. 

M. C. Booze, Refrac. Mfgrs. Assn., Pittsburgh, Pa. 

J. S. McDowell, Refrac. Mfgrs. Assn., Pittsburgh, Pa. 


The title of the Proposed Master Specification for Fire Clay Refractories was 
changed to Proposed Master Specification for Fire Clay Brick. Several other revisions 
of minor importance were made in the Specification and it was then adopted by unani- 
mous vote and recommended to the Federal Specifications Board for approval. In- 
terested parties are to obtain copies of the Master Specification from the Chairman of 
the Federal Specifications Board, Washington, D. C. 

The Proposed Master Specification for Fire Clay was reconsidered and revised, 
particularly as regarded the screen test and bonding test. It was suggested that the 
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clays which are to be used with brick of Class SH 75 and H 75 should be tested at a 
maximum temperature of 1400°C for five hours and that clay used with lower grades of 
brick should be tested at a maximum temperature of 1350°C for five hours. It was also 
suggested that the method of applying the mortar and of laying up the joint should be 
revised so as to permit of forming a better bond. 

Data presented regarding a screen test indicate that the present specification may 
be too rigid. It is expected, however, that the Government will continue to ask for 
fire clay, of which at least 96% will pass through a 20-mesh screen, until further data 
have been obtained which will show conclusively whether or not this is practicable. 
The chairman was requested to prepare the Proposed Master Specification for Fire 
Clay in revised form and distribute the same to members and advisory members for 
criticism and comment. 

The Committee adjourned at 3:15 p.m. 


R. F. GELLER, Vice-Chairman, F. S. B. Subcommittee on Refractories. 


BUREAU OF STANDARDS NOTES 


Preparation of A Master Specification for Vitrified Chinaware has been 
Standard finally accepted and became effective on Nov. 5, 1924, as 
Federal Specifications Board Specification No. 243. This 
master specification for the purchase of vitrified chinaware 
has been evolved after an investigation covering a period of 
several years, in which manufacturers of vitrified chinaware through their Association 
have coéperated with the various Government departments using this material, and 
with the Bureau of Standards in which the laboratory work was carried out. The 
specification covers material known as thick china, hotel or rolled edge china, and me- 
dium weight china. The material, workmanship, and general requirements are given, 
as well as the detailed requirements in which there is defined in numerical values the 
resistance which this type of ware shall show to impact, chipping, and temperature 
change in order to be satisfactory. The specification further presents a detailed list 
of the trade size, actual size, maximum weight, and tolerance in size of every piece of 
ware which shall be used by the Government in its dining room service, enlisted men’s. 
service and hospital service. 

When the preparation of this specification was undertaken by the Federal Specifica- 
tions Board the Bureau of Standards was entrusted with the investigational work. 

In the course of this investigation practically every make of vitrified chinaware 
manufactured in this country was tested, as well as several well known brands of china- 
ware from England, France, Germany, and Japan. The information obtained is con- 
sidered as confidential, and the comparative value of the different brands cannot be 
supplied. It is believed, however, that the specification, a copy of which will be sent 
to interested parties on application to the Chairman, Federal Specifications Board, 
Bureau of Standards, Washington, D. C., will furnish sufficient data to be used as a 
basis for the purchase of vitrified chinaware for general use. 

woe: Chinaware to be successfully fired and glazed must be 
Problems Relating carefully placed in heat-resistant containers, known as sag- 
to Saggers gers. These prevent the flame and soot present in the kiln 
from harming the ware. Saggers are also used in the tile, abrasive, and other clay 
industries where firing of the product requires great care. It is desirable to have these 
saggers made of clay of considerable strength and of good refractory quality. 

The Bureau, in codperation with the United States Potters’ Association, is conduct- 
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ing an investigation which involves a geographical study of sagger clays and their clas- 
sification according to properties. It has for its ultimate purpose the increase of the 
life of the sagger, thereby assisting the manufacturers who find the cost of saggers dis- 
couragingly high due to unsatisfactory service. 

Approximately 10,000 routine tests made on the fifty-five clays included in this in- 
vestigation have given the following information: The water of plasticity was found to 
range from 16 to 46% and the drying shrinkage from 10 to 20%. In the unfired state 
the porosity was found to vary from 24.5 to 50%, and the transverse strength ranged 
from 50 pounds per square inch to 380 pounds per square inch. ‘The lowest softening 
point of these clays was equivalent to that of Orton cone 14, from which point they 
ranged to higher than cone 33. Specimens of each clay were subjected to five progres- 
sive firings ranging from 1150°C to 1810°C, with an increase of 40°C between succeeding 
firings and all of the clays except three were not overfired at the highest temperature. 
Clays fired to 1150°C’ showed a porosity ranging from 19.5 to 46.5%, and a volume 
shrinkage ranging from 1.9 to 16%, while after firing to 1190°C, the porosity varied 
from 14 to 46% and the volume shrinkage from 2.7 to 18%. After firing to 1230°C 
the porosity ranged from 8 to 40.8% and the volume shrinkage from 4 to 24.7%, while 
after the 1270°C firing the porosity varied from 1 to 38.5% and the volume shrinkage 
from 2.1 to 35.7%. The final firing (1310°C) produced a porosity varying from 8.8 to 
39% and a volume shrinkage varying from 2.5 to 18.5%. Incomplete data covering 
the transverse strength tests indicate the strength to increase with succeeding firings up 
to 1270°C, while at 1310°C a large number of the clays show a decrease. ‘The lowest 
fired transverse strength determined was 800 pounds per square inch, while the highest 
was 5300 pounds per square inch. 

Coédperation by manufacturers permitted the repeated firing of a number of 
clays and mixtures of clays to as many as 26 burns under actual plant conditions. 
Specimens were returned by the potte1ies to the Bureau at intervals of three firings 
and progressive changes in their physical and chemical properties studied. Data col- 
lected indicate that repeated firings have very little effect on the properties of these 
clays. 

A preliminary comparison of the results of the microscopic examination and the re- 
sults of the physical tests have shown that the behavior of the clays depends to a cer- 
tain extent upon the kinds and relative amounts of the minerals in the raw clays and the 
relative amounts of quartz, glass, and 3Al,03.SiO. crystals present in the fired body. 
After all preliminary data are collected, additional work will be done on the groups into 
which the clays are classified. 

It is quite common practice to add hydrated lime to 
Use of Hydrated Portland cement mortar, to impiove its working qualities, 
while on the other hand Portland cement is added to lime 
mortar to hasten its set and increase its strength. -The 
quantities of each material vary with the locality and the opinion of the user. Ob- 
viously there is a mix best adapted for given conditions. ‘The determination of these 
mixes has been the subject of many investigations covering a number of years. An 
investigation has been completed at the Bureau dealing with the measurement of plas- 
ticity, time of set, yield, shrinkage, and tensile strength, together with a resumé of the 
literature upon these subjects. Many interesting points have been brought out, in- 
cluding: 

‘ (1) The richer the cement mortars, and the higher the percentages of lime which 
they contain, the more mixing water is required to bring them to a given consistency. 

(2) A cement mortar to which lime has been added requires additional water, but 
this additional water increases shrinkage possibilities; therefore lime should be limited 
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in cement mortars where it is desirable to keep the shrinkage low. The principal ad- 
vantages of the lime are that it increases workability, tends to prevent segregation and 
may reduce permeability if used in the proper proportion. Lime retards the set of 
‘cement mortars. 

(3) The substitution of lime for an equal volume of cement always results in a 
decrease in strength. The substitution of lime for an equal weight of cement can not 
be expected to increase the strength of a cement mortar which is richer than 1:4. 

(4) The desirable properties of cement-gaged lime mortar are short time of set, 
‘strength, elasticity, and workability. 

A study of the literature indicates that: Inert, powdered admixtures possess posi- 
tive merit for reducing permeability of mortars to water when applied to mortars that 
are not too rich; the strongest mortars may not always have the greatest adhesion; 
extra sand reduces adhesion of mortars; the strength of masonry depends upon the 
strengths of brick, mortar, and bond between mortar and brick. 


Comparison of American and Foreign Clays as Paper Fillers 


There are approximately from 200,000 to 300,000 tons of clay used annually in the 
‘paper industry of the United States. Because the larger portion of this amount is of 
foreign source and the clay resources of the United States are to a great extent unde- 
veloped, the following investigation was made by the Bureau of Standards to ascertain 
the relative merits of American and foreign clays for use as paper fillers. 

The term “clay” is applied to a variety of earthy substances, differing widely in 
their origin and composition and in many of their physical properties. The essential 
requirements of a paper-making clay are: Good color; low content of grit, mica, and 
other impurities; and uniformity. The first requirement must be possessed by the clay 
in its original state, but the percentage of impurities, such as grit and mica, can be 
lowered by washing and separation. 

The paper section of the Bureau of Standards is equipped for making paper in a 
semi-commercial way and under practical mill conditions. The experimental paper- 
making equipment available for the work on clays consisted of a 50-lb. wood tub beater 
with manganese-bronze bars and plate, a small Jordan with iron bars, a 4-plate screen, 
and a 29-in. Fourdrinier machine with wire 33 ft. long and having two presses, nine 
15-inch driers, a small machine stack of seven rolls, and a reel. 

Commercial soda and sulphite pulps, and 8 representative clays, 5 American and 
3 foreign, were used in this investigation. Preliminary runs established the best method 
of handling clay and determined constant factors. 

The comparative study included tests for the amount of clay retained in the paper, 
the quality of the paper produced, and those physical properties of the clay (grit, etc.) 
that might affect the paper-manufacturing processes. Measurements for clay retention 
included analyses of samples taken at 13 different positions on the paper machine. The 
retention values obtained for the 8 clays (Nos. 1 to 5, domestic; Nos. 6 to 8, foreign) 
were: using 20% clay, 0.620, 0.611, 0.636, 0.630, 0.633, 0.655, 0.642, and 0.655, respec- 
tively; using 30% (runs varying per cent being made for only two clays), clay No. 3, 
0.600, clay No. 6, 0.632; using 10%, clay No. 8, 0.720, clay No. 6, 0.748; and, using 5%, 
clay No. 3, 0.744, clay No. 6, 0.740. 

Similar tests were also made on samples taken from the paper machine of a commer- 
cial mill in operation. ‘The retention data agree with the results obtained in duplicate 
work in the experimental mill of the bureau. The commercial-mill test also included a 
study of white-water losses. Determinations made during the seven and one-quarter- 
hour test period show that, on a 24-hour basis, without a save-all there would have been 
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a loss of 3310 Ibs. of clay amd 2369 lbs. of pulp. By using the save-all there would be 
a loss of only 168 pounds of clay and 31 Ibs. of pulp during that interval. The save- 
all not only increased stock recovery, by permitting the reuse of water with high con- 
centration of stock for dilttion purposes, but also effected a saving of thousands of 
gallons of water during the ‘24 hours. 

Measurements made om physical properties of the clays failed to show any corre- 
lation between such propertties and the amount of retention in paper, but the color and 
grit.test slightly favored thie foreign clays, although not sufficiently to justify the con- 
sideration of only these prcoperties in the selection of clays. Physical tests made on. 
the finished paper (burstingg strength, finish, etc.) showed the results to be independent. 
of the kind of clay added. Further details concerning this work will be found in Tech. 
Paper, No. 262 of the Burreau of Standards which may be obtained from the Super- 
intendent of Documents at 15 cents a copy. 


CALENDAR OF CONVENTIONS 
Organization Date Place 

AMERICAN CERAMIC SOCIETY 

(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 
Am. Assn. of Flint and Lime Glass Mfrs. 

(Annual Meeting) July, 1925 Atlantic City, N. J- 
Am. Soc. for Testing Mate:zrials June 22-26 Atlantic City, N. J. 
Am. Concrete Institute Feb. 24-27, 1925 Chicago, Til. 
Common Brick Mfrs. Assn. Feb. 9-13, 1925 Chicago, Ill. 
Hollow Bldg. Tile Assn. Jan., 1925 Chicago, Il. 
Manufacturing Chemists’ ‘Assn. June, 1925 New York City 
Mining & Met. Society of America Jan. 13, 1925 New York City 
Natl. Assn. of Mfrs. May, 1925 New York City 
Natl. Assn. of Mfrs. of Prezssed and 

Blown Glassware ~ March, 1925 Pittsburgh, Pa. 
Natl. Assn. of Stove Mfrs. May 138-14, 1925 New York City 
Natl. Brick Mfrs. Assn. . Jan. 26-31 Washington, D. C. 
Natl. Clay Products Industtries Assn. April, 1925 Chicago, Ill. 
Natl. Lime Association. May, 1925 (?) 
Tenth Exposition of Chem.. Industries Sept. 28-Oct. 3, 1925 New York City 
Tile & Mantel Contractors’ Assn. of 

America Feb. 9, 1925 Louisville, Ky. 
Western Paving Brick Mfrrs. Assn. Jan., 1925 Kansas City, Mo. 
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THE THIRTIETH ANNIVERSARY OF CERAMIC EDUCATION 


The beginnings of ceramic education were made thirty yearsago. ‘These 
took energetic organizing, securing of influential bactkiing and a demonstra- 
tion of the prospective industrial value. It was in Olhiio that this beginning 
was made, but as the effectiveness of collegiate training became recog- 
nized other state colleges organized ceramic departments until now there 
are ten in the United States and one in Canada sipeecializing in ceramic 
science and engineering. ‘There are, too, several schools devoted especially 
to ceramic art. It is fitting that there be a national celebration of the an- 
niversary of the beginning of this organized training with due recognition 
to those practical men and scientists who by their imdlividual efforts made 
possible this collegiate training. 

It is fitting also that the AMERICAN CERAMIC SocuEtTY should lend its 
support to such a celebration. And since Ohio State Winiversity is the place 
where this start was made, it is not only fitting but gracious that 
that University has extended invitations to ceramistss, industrial, educa- 
tional and research, to meet on its Campus during the: week of F ebruary 16, 
to consider the values realized and the means of greatier values which are 
possible. 

Following are addresses made at the first meeting oof the Ohio Ceramic 
Industries Association held January 16 and 17. These are so germane to 
this anniversary of the beginning of ceramic educaitiion, the celebration 
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of which the Ohio Association is sponsoring, that they are worthy to be 
included as a part of this anniversary number. 


WHAT THE INDUSTRIES WANT FROM THE CERAMIC 
SCIENTIST 


By Rosert D. LANDRUM 


My father once said to me, ‘““Whenever your job is such that your are | 
not learning something new each day, quit that job.”” Any ceramic in- . 
dustry that is not so organized that it is continually learning something new 
about the process which it uses, or the product which it is making, will 
sooner or later be forced to quit. The ceramic scientist should be the 
factor in such an organization, responsible for this continual accumula- 
tion of specific. knowledge, the intelligence department, as it were, the 
catalyzer of progress. 

Now just what do we mean by a ceramic scientist? And just how does 
he differ from the ceramic engineer? ‘The term is rather new, and I expect 
that each of us here has a different conception of its meaning. In my 
mind, the distinction between the two is similar and almost parallel to 
that between the chemist, or better, the industrial chemist and chemica 
engineer. 

It is difficult to distinguish sharply just where the attributes that make 
one man a ceramic scientist end, and those that make a ceramic engineer 
begin. In fact, I am somewhat of the opinion that the training of the cer 
amic engineer should be such that, first of all, he would be an embryonid 
ceramic scientist. ‘The work of the two, the point-of-view, and generall 
speaking, the personal equation of the two, after they have been matured 
by experience in an undergraduate school, and by those rich years im} 
mediately following during which they have struggled to round off the 
corners and seek for their proper niche—are quite different. 

The ceramic scientist will probably never be satisfied. One truth found 
and he’s on the trail of another. Do not think for a moment that thij 
seeking will not have in the background a desire to find a useful truth 
but, unlike the engineer, the thought of usefulness, or certainly the though 
of immediate usefulness, will be in the background. ‘The engineer in hi 
proper niche will, in time, acquire the ability to take these truths tha 
are found by the ceramic scientist, and apply them to the cheapening : 
process and the improvement of product. 

I was tempted when given this subject of ‘““What Do the Industries Wan 
from the Ceramic Scientist” to play upon words and say that, as yet 
the average executive in our industry does not consciously want anythin 
from him. ‘This same executive, long ago, reached the point where & 
realized his need of the lawyer, his need of the investigator of marke ‘ 


i 
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and the expert accountant, and will not today consider the cost of these, 
for he knows by experience that they are utterly necessary to his financial 
'success and peace of mind. 

Some time ago, it was to the point to say, ‘“There’s many a pottery with- 
out pyrometers, but none without adding machines.’ But, today, the 
absence of one is about as unusual as the other. ‘The ceramic engineer 
has seen to this, and, today, he is thoroughly ‘“‘sold” to our industries, and 
our schools are having a difficult time turning out ceramic engineers fast 
enough. In fact, the demand has been so strong that many men who 
should be doing the work that is waiting for the ceramic scientist, are 
working with production problems, or, perhaps, if more fortunately guided, 
are using their deductive ability in development work, regarding applica- 
tion of fuels, heat transfer, methods of mixing, milling, mechanical separa- 
tion, filtration, hydraulic pressing, leaching, drying, etc. 

The ceramic scientist has a creative mind, and if you do find him buried 
in routine work, you will find him impatient and dissatisfied, and probably 
satisfying neither himself nor those who employ him. 

Even the work of the ceramic scientist can be divided into two classes: 

(1) The abstract search for fundamental truths, which is so slow and 
sostly that the work will probably be carried on by endowed or govern- 
ment laboratories, and (2) the sound technical scientific work which must 
de carried out by or in codperation with the industries themselves. 

In further discussion of the subject, I will continue to refer to the ceramic 

scientist as the technical scientific worker, rather than the absolute scien- 
ific worker. Workers of the type of Mellor in England and Rieke and 
simonis in Germany, are the sort that I like to consider as ideal ceramic 
cientists. And, of course, there are several in this country, too, but, 
or fear of missing some, I will not mention any. 
_ This type of work, you can readily conceive, cannot be done by men 
those whole time of preparation has been four college years. I do not 
aean to say that ‘men with only four years actually in college, cannot be 
eveloped through their work after college, into scientists of this sort. 
Ve must remember that the thinker will see to it that his regular work is, 
5 it were, postgraduate. 

Most ceramic scientists, you will readily agree, are today found in the 
hiversities, the government bureaus, and in endowed laboratories. But 
le migration has started. In the chemical industries, this migration 
arted much sooner than it has in our industry. And it has robbed the 
diversities of their best instructors, and the bureaus of their key men. 
nd the rewards of this have been such that today the schools are forced to 
amine with microscopic care, the attributes of the undergraduate, 
that not a single boy with true scientific spirit and with creative ability 
ill be missed. 
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These students are today carefully groomed for sound scientific work, 
and upon graduation, they are fairly fought for by the industries. 

Get ready, Professors Watts, Parmelee, Brown, and you other heads of 
various ceramic departments of our schools. Our industries are next— 
for there certainly is a place for these ceramic scientists within the in- 
dustries themselves. By this, I do not mean that each small plant must 
have its separate laboratory. But each must have a ceramic scientist 
that it can call its own. . 

Many of these men probably will work as fellows in the universities and } 
technical institutes, some of them by special permission, in the govern- . 
ment laboratories, many of them, we hope, in the laboratories of the 
separate industries themselves; the work of all perhaps linked and co- 
ordinated through some system of organization that will prevent duplica- 
tion on problems of general interest; an organization that will guide each 
toward a definite end even on special problems. 

Now I come to the real subject of my paper. And I am afraid you are | 
going to be disappointed, not that my paper is going to be much longer, | 
but because I am unable to show very much more need for the ceramic 
scientist in the industries newly called ceramic, than there is need for him | 
in the strictly speaking clay working industries. 

The very truths that we want the ceramic scientist to seek in the newly 
called ceramic industries are, for the most part, those that must be sought 
for in-the clay working industries. Of course, the specific problems are 
different, but the general problems are one and the same. 

While in the enameling industry we want the ceramic scientist’s educa- 
tion to be such that he will know something of the fundamentals of 
metallurgy, nevertheless, his preparation must be such that he will have 
made a general survey of our ceramic information, that he can, and will 
have, as his chief goal, the determining of the physical constants which 
we need, and the creation of new conceptions of our materials and prod- 
ucts. 
The ceramic scientist must develop a system of the chemistry of the 
silicates, as complete and illuminating as the wonderful system of organi¢ 
chemistry. Shall we call this system ‘“‘ceramics,” in the larger sense, and 
in keeping with our new definition of ‘“‘ceramics?”’ 

On first thought, it may seem peculiar that in industries as fundamental 
as ours, industries whose products are older than historical men, sound 
technical science has had so small a part, especially when we realize the 
remarkable perfection in craftsmanship which many products showed 
generations and generations ago. When we consider the matter carefully 
however, it is not strange, for although our products seem simple, sine 
they are made from familiar things (rocks, clays and minerals) and bj 
seemingly simple processes, they are not. These same familiar raw ma 
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terials are so complex that they almost defy analysis as to their chemical 
constitution. : 

This task which we are assigning to the ceramic scientist is an extremely 
difficult one. Yet, until we do develop this system of ceramics, which is 
neither chemistry nor physics nor mineralogy but includes all three as ap- 
plied to silicates—we can only progress slowly and in a piece-meal fashion. 

Searle, in the preface to his huge volume on the ‘Chemistry and Physics 
of Clays” just published, says, ‘‘Physicists have chiefly concerned them- 
selves with matters in mass; chemists have dealt chiefly with the atoms and 
molecules of simpler and, therefore, more easily understood substances.’ 
He goes on to say that most manufacturers and users (of ceramic products) 
do not yet realize the enormous importance to them of chemists and physi- 
cists with highly specialized knowledge regarding this industry of ours. 

I will go one step further and say that probably the physicist as such, 
and the chemist as such, will never work closely enough together to get 
the results we desire as quickly or as completely as the scientist I have 
tried to describe, who will be both, not a physical chemist,! but the cer- 
amic scientist, who will overcome the difficulties, enumerated by Searle, 
due to the fact that it is difficult to obtain our materials in a pure form, 
that most of them are insoluble at the start, apparently inert at ordinary 
temperatures, and difficult to obtain in an easily recognizable form (such 
as crystals of convenient size). 

This ceramic scientist, too, will be equipped to investigate the funda- 
mental principles that Searle lists, which list many here can lengthen: 
effects of texture, causes and control of strength, distribution of water 
in partially dried articles, strains produced in drying and firing, causes 


_and prevention of distortion, study of chemical equilibrium (almost 
impossible), size’of particles and influence of this on chemical reactions 


and physical changes, the study of these at high temperatures, colloidal 
phenomena, plasticity. 

I have already mentioned the physical constants (these I need not enu- 
merate) and the determination of the true chemical constitution of our ma- 
terials and products. Both the ceramic engineer and the ceramic scientist 
should be so well grounded in fundamental subjects that four years is all 
too short for the job. Both should, in my opinion, be given courses so 
that their undergraduate degree would simply be bachelor of science, 
with special proficiency in ceramics. Electives could well be offered 
after the freshman year, according to the bent of the student towards 
engineering of pure ceramics. 

Let them become ceramic engineers or ceramic scientists after their 
postgraduate work either in the universities or in the laboratories, public 

1 His attributes are well defined and understood and his training would never 
give him the specialized knowledge which we require. 
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or semi-public, or in the industries themselves, of course, upon the sub- 
mission of theses and professional records. 

Then, too, for those who can afford three years of resident graduate 
work, a doctor of ceramics degree. It might be well to provide, also, for 
a complimentary degree, doctor of ceramic science, for those who have 
done unusual non-resident work. 

As Professor Johnson said some four years ago, ‘“The fundamental re- 
search which industry needs costs a lot of money, experience never being 
a cheap article, but the lack of it will be much more expensive to all of us. 
It is an insurance, an insurance against ignorance, and for the benefits 
obtained, the annual premium is very small, provided the work is put 
into the hands of properly qualified men.” 

This is what the ceramic industries want from the ceramic scientist: 
insurance against ignorance, a factor in their organization responsible for 
the continual accumulation of specific knowledge. 


IDEAL COOPERATION BETWEEN THE UNIVERSITIES AND THE 
INDUSTRIES 


By A. P. Tayior! 


Ideal codperation between educational institutions and the industries 
would make itself felt within a few years in our whole economic structure. 
Advancements in manufacturing methods, developments in products, 
new inventions, and lowering of costs, will come rapidly by the application 
of scientific knowledge and control. Active codperation between the cer- 
amic industries and the universities is needed in order to make the best 
use of the information which is now available, to encourage original re- 
searches, and to determine the course of study which will produce men 
fitted in the best manner to serve the industry. 

he function of the university is to add to our store of knowledge and 
to disseminate it through its own organization and the trained men which 
it produces. Its function would accordingly be promoted by an enlarge- 


ment of its research activities, and were these directed toward the solu- | 
tion of problems of vital interest to the industry, a mutual benefit would } 


result, which is the aim of any codperative effort. In such work the in- 
dustries must lend their united support, not only in a financial way but 


also in giving the attention to the work which it deserves, and in devising § 


means for putting into practical application, the new ideas and new 
methods which result. 
Coéperation with the industrial field through the establishment of re- 


search agencies is properly a work of the universities. They afford facili- 


1 Mer., Charles Taylor Sons Co. 
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ties for obtaining expert advice in all branches of science, and insure un- 
biased efforts. There are already a number of schools maintaining or- 
ganizations for industrial research, and the number is increasing yearly. 
Among these may be mentioned the Massachusetts Institute of Technol- 
ogy and the University of Pittsburgh. ‘The Mellon Institute under the 
direction of the latter school has had singular success in industrial re- 
search. The fellowship maintained here by the Refractories Manufacturers 

_ Association has been in operation for eight years, and from a modest be- 
ginning has grown to be the most important of this Association’s activities, 
and it is today indispensable to the refractories industry. 

While ideal codperation has been pictured here in the form of a research 
organization established by the university, fostered by the industry, and 
working toward the advancement of our knowledge of ceramics, it is prob- 
able that even closer contact between the university and the industry 
would be beneficial. 

In many other lines we find consultants of recognized ability obtainable 
for the solution of engineering and technical problems. In the ceramic 
field it is difficult to obtain such assistance except on problems of rather 
general nature, and until this condition is changed, a decidedly beneficial 
service would be rendered by making expert consultants available. 

The first suggestion for industrial research in this country was made by 
Felix Pascalis before the Chemical Society of Philadelphia in 1801. It is 
interesting to note that he urged research in ceramics “in the production 
of good earthenwares.”’ Our lack of knowledge now is evidently not due 
to a lack of appreciation for the need of research in other years, but to 
our lateness in getting started. 

Our fund of technical information on ceramics in this country has come 
within a few years. ‘The beginning of our education along that line may be 
traced back to the institution of a ceramics department at the Ohio State 
University by Professor Orton. ‘The growth of this branch of learning has 
been rapid, and will continue so long as the industries are able to be 
benefited by the information which is carried out to them. 

The strides that have been made, and the benefits that have accrued 
to the industries, are the results of original investigations and research. 
This must be true, else our knowledge of ceramics woyld not have ad- 
vanced, and a cursory comparison will prove the increase in our fund of 
information. 

We have reached a highly competitive stage in all lines of industry, and 
unless a manufacturer makes a better product tomorrow than he is making 
today, he will soon be pushed aside. 

Results in the past insure the success of a research project, and present 
Conditions demonstrate the need. Our universities have an opportunity 
to be of invaluable assistance, by pointing the way toward greater econ- 
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omies and better products. By a united effort in this direction, we shall 
show the spirit of ideal codperation. 


THE DEVELOPMENT OF A CERAMIC COURSE TO MEET THE 
DEMANDS OF THE INDUSTRY 


By ArtHur S. Watts 


- he Ohio State University Bulletin of the College of Engineering of which 
the Department of Ceramics is a part states: 

The purpose of the College of Engineering is to instruct students in the fundamental 
sciences and arts, upon which all engineering rests and to impart such special and tech- 
nical knowledge of the various branches of engineering as will enable its graduates 
to maintain themselves while gaining their professional experience. 

This statement establishes two facts: (1). the ceramic course as pro- 
vided at present is intended to produce ceramic engineers. (2) The uni- 
versity does not pretend to produce a finished product, but only to furnish 
fundamental knowledge. 

The university does acknowledge that the training provided shall be 
such as will enable the graduate to earn his wages during his period of 
training in the industry, and not be a burden to his employer during that 
period. ‘To the industrial or engineering world, the sciences of chemistry, 
physics and mathematics are recognized as fundamental and essential, 
and in view of the limited training in rhetoric and grammar which our 
public schools provide, it appears necessary that these be given some place 
in any college training. Beyond these, what fundamental knowledge 
would the ceramic industry be justified in demanding of a ceramic graduate, 
whether he be an engineer, an artist or a scientist? 

In the consideration of raw materials, he should have the fundamentals of 
geology and mineralogy. In plant control and operation, he should have © 
the fundamentals of mechanics, power generation, and power transmission. 
If he is to be useful in plant layout or development, a knowledge of drafting 
is necessary. ‘Fo any educated man serving the ceramic industry, a : 
knowledge of fuels and their combination is essential. All ceramic schools 
have found that these subjects are necessary regardless of the field of 7 
service into which their graduates go. 

The university, therefore, has no choice but to insist that these subjects’ 
be properly provided for in its curriculum. 

As a general assumption, we may say that all of the student’s time, not_ 
required for the mastery of these fundamentals, should be devoted to such _ 
study as will equip him to serve the industry. ‘The introduction of non- 
essential courses must be at the expense of the time otherwise devoted to 
ceramic instruction because educators have proved that to overload a 
student results in inferior training in all his work. 
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Most schools hold, however, that some non-essential courses are advis- 
able because otherwise the student becomes lop-sided and cannot make 
proper contact with those outside his own field, and this opinion is strongly 
supported by all the large business organizations into which ceramic grad- 
uates go. Most schools demand a knowledge of surveying, and a majority 
demand training in foreign languages. In a majority of schools some time 
is allotted to the student’s choice of subjects other than those prescribed. 

In the five original ceramic schools, the essentials consume from 51% to 
75% of the student’s time, as indicated in Table I. 


TABLE I 


CERAMIC CURRICULA 
Ohio State Illinois Iowa State Rutgers Alfred 


Fundamentals o % 0 0 % 
Mathematics 14.0 13.3 15.0 TESS 13.5 
Chemistry 13:0 16.2 14.0 17.0 15.5 
Physics 8.0 8.0 9.0 4.0 8.5 
English 4.0 4.4 6.0 6.0 Jes: 
Geology and Mineralogy 4.0 i 12.0 56) 3.5 
Mechanics—M.F. and E.E. 9.0 8.3 13.0 5.0 5.0 
Engineering Drawing 1o0 6.0 6.0 3.0 3.5 
Fuels 2.0 1.4 2.0 


se 


Ceramics 
Ceramic Fundamentals 22. () 18.5 16.0 16. 
Ceramic Research TleOz 8.5 4.0 8.5 Hay 


ses 


j=) 
pa 
On 
on 


Cultural and Electives 


Surveying 2.0 1.4 3.0 - 3.5 
Foreign Language Re 6.0 e 10.0 8.5 
Electives 4.0 8.0 ee 8.5 4.5 
Miscellaneous Fs ae 2.0 3.0 1.5 


eee 


The allotment of the remaining time to ceramic fundamentals and re- 
search is also indicated in the same table. ‘This brings us to the considera- 
tion of the subject before us. How can we best utilize this available time 
to meet the needs of the industry? ‘The allotment of time to ceramic 
courses at Ohio State University is indicated in Table II. 

No place is provided in the University schedule for manual training 
courses in ceramics or for a study of plant design and operation but these 
are provided for by the Ceramic Industrial Experience Courses and by 
the Plant Inspection Trips. ‘The Industrial Experience Courses each re- 
quire 10 weeks’ plant experience in an approved plant, a written report of 
the work done and a statement from the employer that the services were 
satisfactory. 


THIRTIETH ANNIVERSARY OF CERAMIC EDUCATION 


TaBLe II 

ALLOTMEN' OF TIME TO VARIOUS CERAMIC COURSES AT OHIO STATE UNIVERSITY 
Course No. % 

401 Origin, Occurrence and Phys. Properties of Clays, etc.... 1:8 

405 Mining, Preparation and Forming 

601 Drying and Burning 

605 ‘Bodies, Glazes and Colors 

610 Refractories and Test Furnaces 

615 Ceramic Calculations 

620 Testing of Clays, etc 

701 and 702 Research in Bodies and Glazes 

703 Research in Colors 

704 Research in Metal Enamels 

705 Design—Plant Layouts 

706 Design—Driers 

707 Design—Kilns 

710 and 711 ‘Thesis—Research 


REQUIRED CouURSES OUTSIDE CURRICULUM 


430 Sophomore Summer Industrial Experience. 
431 Junior Summer Industrial Experience. 

630 Junior Factory Inspection Trip. 

631 Senior Factory Inspection Trip. 


The Plant Inspection Trips each require one week spent in visiting 
ceramic plants under the direction of an instructor and an examination 
covering the plant arrangement and processes observed. ‘This course has 
been designed to produce ceramic engineers because the call has been for 
men with a broad ceramic training rather than for specialists. 

The development of new curricula to produce ceramic artists and ceramic 
scientists or the modification of the present course to meet these needs and 
the alteration of our present curriculum to produce a better ceramic engi- 
neer are subjects that demand very serious consideration. 


PRESIDENTIAL ADDRESS—1922' 


By Frank H. RIDDLE 


Eprror’s Nore: The presidential addresses by Mr. Riddle and Prof. Greaves- 
Walker would have appeared earlier had a YEAR Book been published. It nas been 
found of more service to publish the YEAR Book items from time to time, hence a ‘YEAR 
Boox”’ known as such will not be issued this year. 

These two addresses are particularly pertinent now when we are this month cele- 
brating the thirtieth anniversary of the beginning of ceramic education. Both of these 
addresses are germane to the purpose of this occasion. 


1 Presented at the Pittsburgh Meeting of the AMERICAN CERAMIC SOCIETY, Febru- 
ary 12, 1923. 
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Introduction 


The end of the year 1922 marks the close of an important year in the 
history of the affairs of the American CERamic Society. First because 
it is the closing of the first quarter century of the life of the Society and 
second because it is the closing of the first full year of operation with a full 
time secretary in active charge of the execution of the affairs of the So- 
CIETY. 

The First Quarter Century 


It is fitting that brief mention should be made of some of the more im- 
portant developments which have been accomplished during the life of the 
Society. Perhaps the most important result of the activities of the 
SOCIETY is the recognition of the ceramic engineer by engineers in other 
fields of endeavor. ‘This is particularly true among the electrical, chemical 
and construction engineers. The second important point is the more 
_ general knowledge, by the public, of the broader meaning of the word 
ceramics. This recognition and general knowledge has, of course, been 
brought about largely through the wide distribution of the publications 
of the Sociery and other technical journals. ‘These publications, however, 
have only been the media by means of which ceramic knowledge has been 
distributed and nothing could have been accomplished if it had not been 
for the untiring efforts on the part of many of the members of the Sociery 
in undertaking extensive researches and then being willing to impart their 
knowledge to others. 

The ceramic researches which have had the widest industrial application 
and which have resulted in the saving of millions of dollars are those of 
Edward Orton, Jr., particularly his work on the ‘“‘Réle Played by Iron in 
the Burning of Clays.’’ ‘The facts brought forth in these researches are 
now such common knowledge that we are too apt to forget that the in- 
formation was gained in the earlier days only after painstaking and ex- 
haustive work had been done with the poor equipment available at that 
time and with little knowledge of fundamentals. We should be very 
proud of the fact that the man who has been so largely responsible for the 
founding of ceramic schools and the AMERICAN CERAMIC Society should 
also have been responsible for one of the greatest ceramic researches. 

The development of refractories has also played an important part in 
the progress of a very wide range of activities. ‘The improvements made 
in refractories are probably more keenly felt by the general public than 
improvements in any other ceramic product and the savings due to less 
interrupted production brought about by the improved refractories cannot 
be estimated. Improvements now in progress in refractories will un- 
quéstionably have a tremendous influence on further betterments where 
refractories are used to any extent. 


ELTA 
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The development and experimental stages in the construction and opera- 
tion of continuous kilns have reached a point where it is safe to predict 
that periodic kilns are soon to be obsolete equipment and those who use 
them will be seriously handicapped in competition. It is interesting to 
know that the fuel saving is only one of several advantages of the con- 
tinuous kiln over that of periodic kilns. The percentage of number one 
product and the uniformity of quality of this product have resulted 
in savings to the manufacturer as well as more satisfaction to the cus- 
tomer. 

Every branch of the ceramic industry has shown marked improvement 
and it would be difficult to tabulate these improvements in the order of their 
importance. ‘This question should not be passed, however, without making 
some reference to the improvement in architectural decoration which has 
been made possible through the codperation of the architects and ceramic 
building material manufacturers. 


The Year 1922 


The year 1922 might be said to be an experimental year, the purpose of 
the experiment being to see if we had grown sufficiently to undertake larger 
and more expensive operations. ‘This step was deliberately taken with the 
knowledge that it might be necessary to draw on the reserve unless we 
were particularly successful in the membership and advertising campaigns. 
Steps taken to assist in this work were the centralizing of all activities at 
Columbus with the exception of the advertising, the enlarging of the Jour- 
nal, and the development of a more nearly complete abstract section and 
the publication of a Bulletin. The original plan was a semi-monthly 
Bulletin which would carry its own advertising and carry news which 
would be of particular interest to the plant operators and foremen and also 
provide a means of reaching out to interest prospects in memberships. 
his was abandoned after the first issue and issued monthly under the 
same cover as the Journal. It is not possible to predict whether the first 
method was better or not but it was felt by some that the advertising in the 
Bulletin would mean less advertising in the Journal and that the net result 
would be the same. 

A summary of the year’s work shows that our income was not great 
enough to take care of our expenses and that it has been necessary to 
withdraw some money from our reserve. ‘The receipts from advertising, 
which source was counted on largely to meet our needs, were not as great 
as some of us felt they should be, considering the increase in circulation 
and changes in the character of the combined J ournal and Bulletin. ‘The 
accompanying table shows the relative financial growth in receipts and 
expenses during the years 1920, 1921, and 1922. 


See eee 
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THREE YEAR COMPARISON.OF INCOME AND EXPENSES 


RECEIPTS 
1920 1921 1922 
DEES aad tite ea Orin ah Gah cocina era age ere $9606.85  $11842.10 $15518.31 
PRGBCNUIGIT Ses cerca a Sie he ear ees 5259 .00 7864.55 12648. 50 
QOGHET, SOUNCES 565 Gace ei ae at A ee re 2803.10 3087 .35 3394.81 


17668.95  22295.00 31561 .62 


EXPENSE 
1920 1921 1922 
Journal, Printing, Abstracts, Drawings, etc...... $8134.65  $10827.96  $15050.52 
PNCIVeTLising COMMISSIOM:.4 > onus ee a Hanes 1345.08 2819.99 
Other Journal Expense, Including Salaries... ... 2558 .47 3400.03 2754.83 
Secretary Ss: Office; Salaries.2 5203 eee ee, 2199.96 4554.94 9197.08 
Oihicg expensed. ; 5.55 fot ets eee ee 781.17 2106.08 3060.40 
Conmnittees and Divisions..¢.4..., 602. 643 . 44 781.70 1947.51 
WROD. 62 eye Os ae aie ek feet TOU 1023.00 1145.60 
Meetings and Incidentals................2... 622.66 2104.79 1908.55 


15651 .88 26143 . 58 37884 .48 


Nev INCREASE IN MEMBERSHIP 


1920 1921 1922 
He eLGOmall< co gas eM ihe, arene ee eae 124 199 289 
Corporation esta. Ser Ceo ane ee 15 46 79 


The receipts for 1923 will unquestionably be greater than those for 1922 
as we will have at least a normal growth in membership and fully expect an 
increase in advertising. ‘This expectation is based on an investigation of 
the volume of advertising handled by some of the trade journals during the 
past year. We have been informed through reliable sources that most 
trade journals suffered a substantial loss on advertising during 1922 as 
compared with previous years. If this is so, we have no cause for com- 
plaint as our advertising receipts show a substantial gain in 1922. If 
we receive the same increase in 1923 that other journals are anticipating, 
we can also look forward to an increase particularly in view of the general 
good financial condition of the country. 

During the past year, the advertising has been handled entirely from the 
Atlantic Coast. However, during the past month arrangements have been 
made to handle it through the Columbus office, arranging to have local 
solicitors throughout the country. How successful this system will be 
cannot, of course, be determined for some time to come. However, it 
places the advertising directly in our own hands and also gives us a wider 
field in which to solicit advertising. It is therefore reasonable to expect 
an increase in revenue. 

The growth in membership has been very substantial, the gain over last 
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year being 20%. Best of all a foundation has been laid for further growth 
particularly in corporation memberships. 

The exhibit of ceramic products at St. Louis was a success and the in- 
crease in interest in the present exhibit clearly shows the possibility of 
creating a new source of revenue to help meet our expenses. If we expect 
to keep abreast of the times, we must know what others are doing and an 
exhibit is justified for this if for no other reason. If revenue can be de- 
rived at the same time we should not neglect the opportunity as we can not 
only rent space but also increase the advertising in the Journal. 


The Full Time Secretary 


The results of the last year’s work have shown that we were justified 
in employing a full time general Secretary-Hditor, and I wish to express 
my appreciation to not only Mr. Purdy, but also to Miss Binns, the As- 
sistant Secretary, and Miss Van Schoick, the Assistant Editor. 

The team work which has been created in Mr. Purdy’s office has been a 
great help to the Society and we are indeed fortunate in having a corps of 
enthusiastic hard workers so vitally interested in our affairs. Mr. Purdy 
has worked ceaselessly and I am sure that by the end of 1923, we will have 
the Society in a strong financial position. 

he movement started last September to have all Divisions represented 
on the Board of Trustees is a good one and should be carried through as 
rapidly as possible. ‘This will necessitate the first Trustees from the various 
Divisions being elected for different terms of office so as to start off properly 
with the overlapping term plan that has been used in the past. 

As previously stated, the past year was, to a certain extent, an experi- 
mental year insofar as expenses were concerned. It is reasonable to ex- 
pect that the income for 1923 will meet the expenses which will be about 
the same as those of 1922.. [However, I wish to urge that the SocIETY 
adopt the policy this year of living within our income and not drawing on 
our reserve.] ‘The Secretary’s office is so organized and his work so ar- 
ranged this year that he will have considerable time for field work strength- 
ening Local Sections and creating new ones. This being the case, we can 
expect our income this year will be all that our organization can reasonably 
expect at the present time. Bearing this in mind, we should consider our 
present average expense as the maximum for the present and live within 
this limit, maintaining our reserve as far as possible for emergencies. 


Future Progress 


In reviewing previous presidential addresses, the suggestions for future 
progress are so well covered that it is difficult to make any new suggestions. 
However, past presidents have brought out some very important points 
which should be emphasized. 


i 


. 
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New Divisions 


The Society has never encouraged the discussion of mechanical equip- 
ment largely because it has to be done by the manufacturers and hence 
appears to be too much like advertising. Clay working machinery and 
equipment has been criticized as compared to that developed in other 
industries. If this criticism is justified, we would be warranted in attempt- 
ing to create more interest in mechanical developments and should seriously 
consider how best to accomplish this. We all know that the greatest labor 
saving is accomplished by means of mechanical devices and it is important 
that our operating costs be lowered if we expect to compete, particularly 
if we export. 

Standardization 

This subject is extremely important but has been brought up so often 
that it need only be mentioned here. So little work need be done to com- 
plete and compile the work already accomplished that this should be done 
in the near future. We can capitalize on this work in our membership 
work as well as in adopting standard tests for our own use and comparison 
with other investigators’ work. 


Ceramic Hand Book 


The compilation of a ceramic hand book should also be undertaken. 
Considerable data is already available and could be collected with com- 
parative ease if the Socrgry as a whole would undertake the work. ‘The 
work of preparing a text book, as already undertaken by the Art Division, 
represents a great deal more work than the preparation of the hand book 
and yet undoubtedly will be accomplished with great success. 

A hand book which could be used by engineers in general would bring 
us to the attention of the technical world in a way that nothing else would, 
and would not only strengthen our position but also be a real help in the 
engineering field. 

Ceramic Education 


_ Ceramic interests can best be served by developing three classes of 
trained ceramists. ‘These men should be developed in two classes of 
schools. The first class should be developed in trade schools. ‘These 
schools would naturally be placed in ceramic centers and their aim would 
be to interest and develop the young clay workers in semi-technical lines 
at the same time they served their apprenticeships. This would develop 
these men for positions as foremen and ceramic routine men and thus not 
only better their conditions but also give them a better understanding of 
and a willingness to codperate with the executives and technical staffs. 
The second and third classes should be made up of high grade men thor- 
oughly trained in ceramic engineering courses of the highest standing. 
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he tendency in all engineering colleges at the present time is to turn out 
a great number of graduates and thus overcrowd the industries with in- 
differently trained men. This should be avoided in ceramic engineering 
courses particularly if the trade schools are developed to the point where 
they should be. 

‘Technical training in the ceramic courses should be carried out with a 
view of training the capable students who are able to carry on with the 
work, and developing two classes of men. One, those who will be capable 
of carrying on high grade research work, and two, those who will eventually 
be capable of becoming plant executives. This would necessitate at least 
a five-year course. The students would develop sufficiently in the first 
three years so as to decide which of the two branches of ceramics to special- 
ize in during the next two years. 

As long as plant foremen are uninterested in any knowledge of ceramics 
and plant executives are developed from office employees, who have no 
technical understanding of ceramics, the ceramic engineer cannot expect 
to develop the industry as he should. If he leaves school with the purpose 
of accomplishing some improvement based upon sound engineering prin- 
ciples in which he has been thoroughly grounded, his efforts will be success- 
ful. ‘The other class of trained men will also accomplish something, as 
they will leave school with the knowledge that the executive is in a better 
position to get results than anyone else in a manufacturing organization, 
and they will work toward the executive positions, applying their ceramic 
knowledge as they go and eventually becoming broad-minded, well bal- 
anced men, capable of handling affairs in the best possible way. 


Conclusions 


I wish again to emphasize the fact that the most valuable assets we have 
are our publications and that these should always be considered first and 
be given preference over all other interests. I feel that any progress made 
the last year has been largely due to the enlarging of the scope of the 
Journal and the decision to foster new publications such as the Refrac- 
tories Bibliography, and the Art Division Text Book. Work of this © 
character should be continued. 

In closing, I wish to express my thanks and appreciation for the con- 
fidence placed in me by the members of the Society in honoring me with — 
this office. 

I want to thank the Board of Trustees for their enthusiastic willingness 
to be of service at all times. Also the members of all committees and 
Division and Section Officers. We cannot expect to accomplish anything 
without this codperation on the part of all. Friendly criticism and sug- 
gestions should be given and taken at all times and if this is not done, we 
will not grow and broaden as we should. I wish particularly to thank the 
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Secretary and his force for the splendid codperation they have shown and 
the hard work which they have done. Also my secretary, Miss Grace 
Wohlfelder, who has taken an active interest in carrying on the work. In 
retiring from office, I wish to express my desire and willingness to assist 
the SOCIETY in every way possible. 


THE PRESIDENTIAL ADDRESS—19231 


By A. F. GREAVES-WALKER 


This year marks the twenty-ninth anniversary of the birth of ceramic 
education in this country, the first ceramic department being organized at 
Ohio State University by Edward Orton, Jr. in 1894. Ceramic schools 
organized along trade school lines had been known in Germany for some 
years previous to that date, but it remained for Dr. Orton to put ceramics 
in all of its various branches on an engineering basis. Little did he think 
that within twenty-nine years there would be ten departments scattered 
from Coast to Coast, and practically all modeled after his at the time of 
his retirement from active teaching. 


The Ceramic Schools 


It is interesting, instructive, and somewhat surprising to note the 
following data with reference to the departments now in existence. 

The course in Ceramics was first offered in 
1894 as a two-year short course. In 1896 a 
full four-year course leading to a degree was of- 


Ohio State University 
Columbus, Ohio 


fered. 
To date this department has turned out 244 men in both courses, 171 


having received degrees. It is worth noting that during the last ten years, 
81 students have received degrees while but five have finished special or 
short courses, whereas during the first ten years of its existence this school 
granted ten degrees while 43 finished short or special courses. 
Pied University In 1900 Alfred University started the New York 
Aifoed, New York State School of Clay Working and Ceramics under 
the direction of Professor Charles F. Binns. 

This department offers a full engineering course leading to a degree, and 
has also specialized in art pottery and decorative ceramics, in which it 
has specially interested the women who are doing such good work in the 
preparatory schools of the country. 

Unfortunately, statistics covering the number of students graduated are 
not available. 


1 Presented at the Atlantic City Meeting of the AMERICAN CERAMIC SOCIETY, 
Atlamtic City, N. J., February, 1924. 
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A course in Ceramics was established at Ames 
n 1901. ‘This course led to a degree. De- 
velopment of this department has been rather 
slow but it has sent out into industry some splendid engineers. 

Thirteen men have received degrees from this college. Six will receive 
degrees this year. 


Iowa State College 
Ames, Iowa 


In 1902 a ceramic school was established offering 
a full engineering course leading to a degree. 
This department has grown steadily if not rapidly. 
In this case also, statistics were not available. 

In 1905, the University of Illinois instituted a 
a Department of Ceramics. ‘This department has 
had rapid growth due principally to the strong 
support given it by the clayworkers of the state. A full engineering course 
is offered, leading to a degree. 

To date this department has granted degrees to 95 men. It has also 
granted eight Master’s and three Doctor’s degrees. 

Since 1913 this department has offered a two weeks’ Short Course 
bi-annually. ‘To date, 270 people interested in Ceramics have attended 
these sessions. 


Rutgers College 
New Brunswick, 
New Jersey 


University of Illinois 
Urbana, Illinois 


A ceramics department was organized at this 
University in 1918, the first on the Pacific Coast. 
Teaching was not started until 1920. Since that 
time one graduate has received a Bachelor’s 
degree, and three graduates, Master’s degrees. ‘Two students finished 
special courses last year. 


University of 
Washington, Seattle, 
Washington 


A department of ceramics was organized at this 
school in 1921 by Professor Worcester, one of Dr. 
Orton’s first students. The course leads to an 
engineering degree. ‘Iwo students, the first to 
enter the department, will graduate this year. 

Three new ceramic departments are being established this year, two 
of them in the South. One of these is at Georgia Tech, Atlanta, one at 
North Carolina State College, Raleigh, and the other at Penn State, State 
College, Pa. 

Thus on the twenty-ninth anniversary of the establishment of the school 
at Columbus, we have ten ceramic departments offering engineering degrees 
or the equivalent. These schools have sent into the various branches of 
the industry 350 engineers having degrees, approximately 150 men who 
have finished short or special courses and a considerable number of men 
who have received some training but for various reasons have not finished. 

The curricula leading to degrees at the various schools have been very 
much alike basically. ‘There have naturally been some variations, and 


University of 
Saskatchewan, 
Saskatoon, Canada 
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cases where emphasis has been put on some subjects more than others. 
In the main, however, it can be assumed, especially in late years, that the 
average graduate from each of the schools should be on a parity, in fact, 
actual comparisons show this to be pretty much the case. 

It is needless to go into a discussion, before the members of this Soctery 
of the question as to whether the curricula laid out for ceramic students are 
properly designed. It is a question on which there is very little likelihood 
of agreement. Suffice it to say that even ceramic educators themselves 
are not entirely satisfied that they have reached the ideal. After all, it 
is not so much what subjects a man takes as how they are given to him, 
in other words, much depends on the instructors. 

My purpose in this address is not to criticize our schools or their methods, 
but rather to analyze the men they are turning out, with special emphasis 
on those men who go into the operating departments. 

The Encyclopedia Britannica defines a technical education as the special 
training which helps to qualify a person to engage in some branch of produc- 
tive industry. It may be assumed then that our schools aim to give all 
the help possible to fit a ceramic engineer to take his place in industry, 
and it might also be assumed, with the least possible expense to his first 
employers. 

I think it will be agreed that the task of developing a ceramic engineer 
is far more difficult than that of developing a mechanical, electrical, mining 
or civil engineer. 

The latter branches of engineering have been taught so long that the edu- 
cators have a well defined idea of what will be expected of the graduates, 
and, furthermore, the employers know what to expect of them. 

In the ceramic industry, with its wide ramifications, there is such an 
immense gap between the requirements of an engineer in a spark plug 
plant, and a refractories engineer in a steel or copper plant, or the chemist 
of an optical glass plant, that it is difficult to train in more than funda- 
mentals. 

The question that occurs to many of us is whether sufficient stress is 
being laid on those fundamentals which will most quickly “‘sell’” the gradu- 
ate to his employer, and at the same time give him the shortest road to 
financial success. 

During my service in the industry, I have had a splendid opportunity 
to study at close range, twenty-two men who have come to me directly 
from school. ‘They were representatives of all but one of the older de- 
partments, and I believe, average representatives. All of these men pre- 
ferred the operating to the laboratory or purely technical side of plant 
work. 

When taking a young ceramic graduate into my employ, I have expected 
to find in him the following qualities: 
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(1) Accuracy. 

(2) Absolute loyalty. 

(3) A willingness to do whatever he was told. 

(4) At least a sufficient knowledge of mechanics and things mechanical 
to warrant his title of engineer. 

(5) A sufficient knowledge of psychology to allow him to understand 
labor. 

(6) A working knowledge of drafting and designing. 

(7) Aknowledge of the chemistry and thermodynamics of fuel burning. 

Somehow to the average man ‘“‘accuracy”’ and “engineer” are synony- 
mous. We can hardly think of an engineer as being inaccurate. I suppose 
we must’ assume that to a large extent a student’s grades are a measure of 
his accuracy and that he must be fairly accurate to graduate. 

From my personal experience, however, I am strongly of the belief that 
our schools are not impressing upon their students that “fairly accurate” 
will not do in industry. Very few of the young men I have come in con- 
tact with could, for example, be trusted to measure accurately pulley cen- 
ters, and figure a belt length; get accurate data on aset of gears; or take 
an inventory, for months after they were employed and then only after 
constant criticism. Accuracy holds such an important place in any 
branch of modern business that it naturally occurs to one that a student 
should be so saturated with it that when he does leave school it will not be 
necessary to further impress its importance upon him. If it is possible 
to train a graduate to be accurate in from six to twelve months, is it not 
possible to train an undergraduate in four years? 

T have never had the experience of having associated with me a disloyal 
college graduate. ‘This may have been due to the kinship that one college 
man nearly always feels for another. Ceramic graduates, however, have 
often been placed in trying positions that have strained their loyalty to their 
superiors or employers to the breaking point. When such a point is 
reached, a man must be of fine fiber to be of further service. Loyalty is 
not included in the curriculum, but the ideal educator gives his students 

many things not so included. 

Instances of the outcropping of disloyalty in graduates I have attributed 
to a lack of real knowledge of what was to be expected in the business 
world. I have often thought that great good could be derived from a 
series of lectures or talks by the older alumni during the senior year. 

I have sometimes been brought, in my experience, to a point where I 
was inclined to agree with those opponents of a college education who main- 
tain that many good men are ruined or partially ruined by it. Four years 
of easy campus life is not the best training in the world for an industry 

which operates twenty-four hours a day, and three hundred and sixty-five 
days in the year. In most cases the young graduate has a rude awakening 
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when he finds there are no more Saturdays, few Sundays, and that Thanks- 
giving and July 4th look like any other day in the year in many clay plants. 

I cannot but feel that the failure on the part of graduates to grasp what — 
industry will demand of them is due to a lack of proper training while 
in college. One thing is very noticeable, and that is that those men who 
have been trained by educators who have themselves been in the operating 
departments seem to go through the transition much better than others. 

Every ceramic department has a few units of clay-working equipment, 
and yet it is surprising how little the average graduate knows about the 
equipment his training compels him to work with. 

Every ceramic curriculum, I believe, provides for some training in 
mechanical engineering including the fundamentals of boiler, engine, and 
electrical apparatus construction and operation, also some training in forg- 
ing and machine shop practice. From my own observation, I have been 
compelled to conclude that the value of this work is either insufficiently 


‘ stressed or the work itself is slighted. 


Undoubtedly, the forming of the great bulk of ceramic products has 
become mechanical, so much so in fact, that in the heavy clay products 
lines there are a greater number of failures due to the inability of the oper- 
ators to keep up properly mechanical equipment than to inability to make 
a salable product. Many graduates having a splendid grounding in 
ceramic fundamentals have failed in their initial efforts because they were 
not well grounded in mechanical fundamentals. All the knowledge of 
glazes and glazing which a graduate might possess would not be one- 
tenth as valuable to him on a heavy clay products plant as the knowledge 
that a dry pan cannot be held together unless the bolts are equipped with 
lock washers or lock nuts, or that unless an elevator is operated at proper 
speed it will choke and cause constant shutdowns. 

It seems almost absurd to employ an engineer who is not sure of the cor- 
rect names of clay-working machines with which he is to work, and under- 
stands little or nothing of the principles upon which they operate. The 
same young man can invariably show some very good specimens of glazed 
pottery which he has turned out and which in later years prove to be con- 
stant reminders of time wasted. 

Of equal importance to the mechanical side of ceramics is the ability 
of the young graduate to understand and direct labor. I have always been 
a strong believer in a thorough course in psychology as the best prepacelon 
possible for the man who aspires to an executive position. 

Ceramic graduates are demanding and receiving salaries equal to de- 
partment foremen, and whether employers are justified or not, they expect 
a college man to be able to handle a gang of laborers as well as or better 
than the average practical man. Executive ability may be a gift in some 
men, but I am convinced it can be acquired by others. 
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As success or failure today depends so largely on the labor factor it 
is of prime importance that operators know how to get the greatest effi- 
ciency from their men. 

No course of training can be given a man in college, but a thorough 
grounding in psychology will go a long way toward giving him the right 
start. 

Some of the departments are giving their students splendid courses in 
drafting and ceramic plant design, and the chemistry and thermodynamics 
of fuel burning, others are slighting these subjects. ‘Too much stress cannot 
be laid upon the value of these subjects to the graduate who would become 
an operator. 

I believe that the majority of our ceramic educators are agreed that the 
present curricula can be improved upon and that more time must be 
devoted to engineering fundamentals by students who intend to enter plant 
work. 

It has been suggested that the curricula in all the departments be divided 
at the end of the sophomore year into science and engineering as is done at 
Illinois, except that there be even more concentration in engineering 
on those subjects which are closely related to plant control and administra- 
tion. Such a course should cover at least 60% engineering fundamentals 
and practice. ‘The ideal curriculum might even require the addition of a 
year for specialization, making five years, but this should be. avoided if 
possible on account of the increasing cost of education and the crowded 
condition of the colleges. 

Certain it is that scarcely a graduate can be found who has gone into 
plant work who does not severely criticize the present ceramic courses. 
If these men, who are the ones most interested, and the ones who are 
“buying” an education, are dissatisfied, is it not time for those in control 
of our educational institutions to awake to the fact that the present order 
of things must be changed? 


WILLIAM LLOYD EVANS 


America’s First Collegiate Instructor in Ceramic Chemistry 


When “Billy” Evans was instructor in ceramic chemistry the titles of Doctor, 
Major and Professor were not dreamed of. He was just “Billy” then and to the pupils 
now grown grey he is still just “Billy.” 

Professor Orton’s budget did not permit employing a chemist the first year of the 
world’s first collegiate department of ceramic education but in the second year he was 
able to employ an instructor, hence the advent of “Billy” Evans. 

Analyzing of silicates is difficult today. Much more so was it thirty years ago 
when methods and reagents were less developed. Billy started his teaching when the 
chemical world was fast learning how to make silicate analysis, hence a merry time that 
first class had with their instructor. Trained with America’s first ceramic chemist, 
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im 


Karl Langenbeck, and further coached by that thorough chemical technician, Edward 
Orton, Jr., Billy was able to keep in the lead albeit closely pursued by his pupils. 
This our “Billy,” we present as America’s first collegiate instructor of ceramic 


chemistry. Celebrating as we are this month, the be 


education, it is fitting that we, the first pupils, should 
want our “‘Billy’’ on the map. 

He was born December 22, 1870, Columbus, 
Ohio. Public school education in Columbus, gradu- 
ated at Ohio State University, 1892, with B.Sc. 
degree; M.Sc. in 1896 from same institution; Ph.D. 
from the University of Chicago in 1905. Was 
assistant chemist to Karl Langenbeck, American 
Encaustic Tiling Co., Zanesville, Ohio, 1892-1894. 
Assistant in Department of Ceramics under Pro- 
fessor Edward Orton, Jr., Ohio State University, 
1896-1898; teacher in Chemistry in Colorado Springs 
High School, 1898-1902; Assistant Professor of 
Chemistry, Ohio State University, 1905-1907 ; Asso- 
ciate Professor, 1907-1911; Professor of Chemistry, 
since 1911. 

Entered the Ordnance Department, United 
States Army as Captain in October 22,1917. ‘Trans- 
ferred to Chemical Warfare Service after the 
organization of this service, being promoted to the 
rank of Major, July 20, 1918. “While in the ser- 
vice he was given the responsibility of building, 


ginnings of collegiate ceramic 


WILLIAM LLoyvp Evans 


organizing, equipping, and operating Chemical Laboratory, Edgewood Arsenal, Edge- 
wood, Maryland, and was the scientific and executive head of the Laboratories and 
Inspection Division, Offense Division, Chemical Warfare Service, Edgewood Arsenal, 


at the time of the signing of the Armistice. 


JAMES H. GoopwINn ware in 1876. 


JAMES H. GOODWIN 


James H. Goodwin gave Professor Orton a 
large amount of very effective assistance in align- 
ing the Ohio general ware manufacturers and pre- 
senting claims to the state legislature in support 
of the proposals of a school of ceramics at the 
Ohio State University. It was the personal ap- 
proval and active backing of such men as James 
H. Goodwin that made possible the beginning of 
collegiate ceramic education in America. 

Mr. Goodwin was born in East Liverpool, 
Ohio, July 3, 1846, and died Nov. 4, 1896. His 
father was John Goodwin from the Staffordshire 
district, England. John Goodwin, the father, be- 
gan manufacturing yellowware and rockingham in 
East Liverpool in 1842, four years before the birth 
of James. With his brothers George S., and Henry 
S. Goodwin, James began the production of white- 
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In addition to his support of Professor Orton’s scheme for a ceramic school we are 
indebted to James Goodwin for having introduced the use of the pugmill. Prior to 
his obtaining a pugmill used in a paper pulp mill in Wisconsin they used the horse 
propelled ‘‘chaser pan.” 

It is said of James H. Goodwin that he was at all times ready to give information 
and assistance to his competing potters. He believed his business would not be harmed 
nor made more difficult if all potters made as excellent ware as was possible from their 
pooled experiences and knowledge. His ideals and practices were the same as those 
which have made this Society successful. 

We acknowledge our obligation to the broad generous vision and helpfulness of 
James H. Goodwin. It is in keeping with his helpful spirit that his son Charles F. 
Goodwin is serving as Secretary of the U. S. Potters Association. 


ACTIVITIES OF THE SOCIETY 
OUR 1924 FISCAL RECORD 


In the accompanying sheets are statements of the financial affairs of the Sociery. 
The Society operated during 1924 within the prescribed budget and at a financial profit. 

After depreciating the inventories, paying all known charges, and not including any 
unpaid membership fees, the surplus, representing profits, furniture and inventories is 
$10,379.60. 

The Socrgty realized a net profit of $2929.12, of which $400 is cash and $2529.12 
readily collectable accounts receivable. 

Charged to this year’s business is $970.05 representing the net cost to the SociE TY 
of the Silica and Magnesite Refractories Bibliographies and $698.55 for the printing of 
the 1922 Journal Index. These two items, totalling in cost $1668.60 represents ser- 
vices rendered in excess of what was expected by the members. 

A large item of financial loss as well as being a large loss in effectiveness is repre- 
sented by $2183.05 dues for 1924 not received. This large non-payment of dues is re- 
grettable more because it represents a loss in contacts and opportunities for extension 
of service. The SocrEry needs the support of these delinquent members more for what 
they represent in opportunity to spread and to obtain information than for the fees 
they have not paid. Then, too, with the fees they should have paid, the Socrery could 
have extended its activities, supported research activities and in many ways better 
carried out the purposes for which it is maintained. 

Rather than pride in the things accomplished the members should seriously con- 
sider what this loss in members means. Prompt payment of membership dues on re- 
ceipt of statement insures continued service to the member and less expense to the 
Society. The money used in collecting delinquent dues would go quite a way in sup- 
port of a research activity, the value of which would exceed the dues collected. 

Our membership record for 1924 is as here shown. ‘This record has been main- 
tained without any special drive or urging. 


PERSONAL CORPORATION 
Net Begin- Net 

Time period Beginning Loss Added standing ning Loss Added standing 
Dec. 15—Jan. 15 1959 31 1990 290 6 296 
Jan. 15—Feb. 15 1990 41 2031 296 8 304 
Feb. 15—Mar. 15 2031 68 29 1992 304 5 299 
Mar. 15-Apr. 15 1992 if 35 2020 299 2 3 300 
Apr. 15—May 15 2020 214 25 1831 300 = 13 4 291 
May 15-June 15 1831 13 18 1836 291 3 294. 
June 15-July 15 1836 1 14 1849 294 . 3 297 
July 15-Aug. 15 1849 1 9 1857 297 297 
Aug. 15-Sept. 15 1857 9 1866 297 297 
Sept. 15-Oct. 15 1866 2 lg 1881 297 2 299 
Oct. 15—Nov. 15 1881 2 isl 1890 299 2 301 
Nov. 15—Dec. 15 1890 3 11 1898 301 301 

Net Loss 61 

Net Gain 11 

Delinquent for 1924 213 6 
Members in good standing 

Jan. 1 1685 295 


‘SEnnneaeeeeerenrmmmemmensememmmmmmmemeeeremreremereeneeere eer 


Dec. 15—Jan. 15 1898 29 24 1893 301 ¢ 1 295 
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The Sociery must strive to hold our members and to obtain more, not to have num- 
bers but to increase the service contacts. If the services rendered by the SocrETy is 
worth to the few what it costs in money and effort the worth of these services would be 
increased additively with each increase in number of members. 


AMERICAN CERAMIC SOCIETY 
CasH ACCOUNT 
January 1, 1924 to December 31, 1924 


RECEIPTS 
Free Balance in Bank January 2, 1924 
Accounts Receivable Paid 
Advertising, Refractories Bibliography 
1925 dues paid in advance 
1925 JouRNAL paid in advance 
Advertising 1924 JouRNAL 
Dues 1924 
Publications Sold: 
Collective Index 
Journals 
Seger’s Collected Writings 
Volumes Transactions 
Report Committee on Standards 
Reprints 
Interest 
Meeting expense refunded 
Postage refunded 
Traveling refunded 0. 
Miscellaneous ; 45,665.25 


Office equipment purchased 

Checks returned 

Printing Refractories Bibliography 
Stenographic help on Clay Bibliography 
Dues and JourNAL refund 

Division expense: 


Heavy Clay Products 

Refractories 

Terra Cotta 

White Ware 
Advertising expense 
1924 JouRNAL, Cost 
Abstracts, Cost 
1922 Index, Cost 
Reprints, Cost 
Seger’s Writings, Cost 
Volumes Transactions, Cost 
Salaries 
Office Expense 

Secretary 


President 
Gi NETS EAC Ups cv che Ran a ect Penh SRE RN Lue Cae ae ROR tare UNCER T 
Traveling 813.03 
‘Traveling refunded 350.00 
Meetings 
Committee expense 
Art Exhibit : 
Miscellaneous : 42,436.25 
Balance in Bank 3,229.00 
45,665.25 
This is to certify that I have checked all receipts (both direct and from the General Secretary) 
as shown by the Treasurer’s Cash Book and have traced them through the deposits into the bank 
and all disbursements represented by vouchers except those outstanding have been carefully checked 
as to amounts and official signatures and found correct. 
Asa J. Hatcu, Public Accountant. 


AMERICAN CERAMIC SOCIETY 
BALANCE SHEET 
December 31, 1924 


‘Trial Balance One Year January 1, 1925 
Dr. «2 Cr; Loss Gain Assets Liabilities 


Cashin Bank: ......:... > 3,229.00 3,229.00 
Cash, petty 300.00 300.00 
Liberty Bonds 4,700.00 4,700.00 
Furniture and Fixtures.... 1,119.33 1,007 .40 
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BALANCE SHEET (Continued) 
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January 1, 1925 


Trial Balance One Year 
Dr. Cr Loss Gain 
Accounts Receivable: 
Adv. JouRNAL 1,986.60 
Adv. Bib. 99.00 
Pubs. 444.20 2,529.80 
Prepaid Expense, Clay Bib. 100.00 
Prepaid Dues, Personal... 3,069.16 
Prepaid Dues, Corp’n..... 2,057.50 
Prepaid Dues, Divisions. .. 511.90 
Prepaid Journals........ 873.84 
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971,52 
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4,028.20 
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176.80 

10,879.60 
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GAINS (continued) 
272.50 


Less decrease in inventory “ .00 
TN eGo cate mene ree a di tains abr ajiout sate ak eens Golly eave egy suse Diy my meNcianeA 
Reports of Com. on Standards, Sales 35.05 
Less decrease in inventory ‘ 
Net Gain . 0: 23,872.48 


LOSSES: 


Rlepritits ——COSti ser stica se ginko cece eeetite toa we tge ete mao ententn gee oa? 
(SPAT PCI pin Ss Cae Ree a DEN aN pa ce ARNIS tre Garsabt te Sioa eee aay 
Net Loss 
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AMERICAN CERAMIC SOCIETY 
FINANCIAL STATEMENT 
January 1, 1925 


ASSETS 


Cash in Bank 

Cash, Petty 

Liberty Bonds 

Accounts Receivable: 
Advertising, JOURNAL 
Advertising, Bilbliographies, Ref 
Publications 
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Reports Com. ‘Stds. TTOvatel Omens oases sees % .80 


Prepaid Expenses—Clay Bibliographies ........--++-+ssseerreeresrssts 100.00 
Gy (Pay a ed GTS ee He ae EO RN MONE LE icv BOW ESO er ne esa Pe 16,892.00 
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SV OMUIRNT ANS Or ere Ren cosas es Ao Taer ns ertonencne ners erm Cone he 
a VR AVEST EST) or GT EASE RR ESE one osm eB APD Bic G rae aN NG RISB Ds Te tad te 
Surplus January 1, 1924 
Gain for year 11924............ a2 
Surplus—Asseits over Liabilities—January 1, MOD re ON Patna cpa ceoafarres we tadesievle Sue e dete aitacs $10,379.60 


THE SOCIETY WANTS CERAMIC WORKERS 


Twenty-four personal members and one corporation is the record of our membership 
workers for the past month. If you will note the occupations of these new members you 
will see that everyone of them is actively engaged in ceramic pursuits and that everyone 
of them not omly needs the backing of the AMERICAN CERAMIC SOCIETY, but is an 
active, vital ceramic thinker adequate for the enriching of the ceramic world. 

You are working an injustice to your friends and acquaintances who would serve 
and benefit mut:ually by a membership in this SocIETY, if you do not invite them. The 
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following letter from Dr. Silverman of Pittsburgh will show those who thave not “gotten 
into the swing,’’ how new members are obtained. Note that his appliicants were men 
“especially interested in glass.” That is what we want: vital memberrs, alive and full 
of questions and searchings for ceramic facts. 


“My Drar Purpy: 


I had three Russian visitors this morning who were interested in glass, so I took 
occasion to enroll them for membership in the AMERICAN CERAMIC Society. Their 
application cards are inclosed herewith.” 


Another letter from H. W. Mauser, Jr., of Delft, Holland, illusttrates a similar 
spirit of codperation. 


Koninklijke Delftsch-Aardewerkfabriek ‘De Porceleyne Fles’’ 
Delft, 16 )Nov., 1924 
Mr. R. C. Purpy, 
Secretary, AMERICAN CERAMIC SocrEry, 
Columbus, Ohio. 


My Dear Sir: 

On re-reading your letter of Sept. 10, including your call for somte of our energy 
for the benefit of the Socrety and its members, I regretted not being aible at the time 
to write an article for the Journal. 

Plans there are enough, but not the time to work them out, as we: have, happily, 
an extremely busy time at our factory. 

So I came to point two. Perhaps there was an opportunity to dio my bit. The 
August-September list of new members, showing only nine names, showeed the necessity 
of going to deliver a speech to ‘“‘that friend of mine” you referred to. 

So I went over to him. The result you will find enclosed in this lettter. 

It is a pity Columbus is a little far away for us to come over for a ifew days only, 
probably there will come a time, that affairs can be combined, and thatt I will be able 
to attend to one of the big “Ceramic Society” Meetings. 

Most truly yours, 
H. W. Mauser, Jr., Secretary. 


Speak to that co-worker of yours who is not a member of the Socrmyry. He needs 
the Society and the Socrery needs him. 


NEW MEMBERS RECEIVED FROM DECEMBER 15 to 
JANUARY 15 


PERSONAL 

J. O. Benson, Carr-Lowrey Glass Co., Baltimore, Md. 

Robert C. Boyd, 700 Center St., Waukegan, Ill. Ceramic Engineer, Chiceago Hardware 
Foundry Co., North Chicago, IIl. 

H. L. Brooks, 1658 St. Charles Rd., Cleveland, Ohio, Ferro Enameling Con. 

Clarence L. Deeds, Laboratory Asst., Homer-Laughlin China Co., Newvell, W. Va. 

H. E. Ebright, 1533 Cohassett St., Cleveland, Ohio. Ferro Enameling Cop. 

Worth S. Elton, Supt., Lyth Tile Corp., Angola, N. Y. 

S. Enomoto, Higher Technical School, Tokio, Japan. 

Edward C. Greenstreet, Carr-Lowrey Glass Co., Baltimore, Md. 

H. J. Ivanowsky, Charkow, Chimougol, Rimarskaia 22, Russia. Chiief Engineer, 
Konstantinowka Glass Works. 
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W. S. Jacopson, Trust Chimougol, Charkow, Rimarskaia 22, Russia. Managing Di- 
rector, Lisitshansk Glass Works. 

Walter A. King, Laboratory Asst., Pfaudler Co., Elyria, Ohio. 

N. F. Krassnikoff, Moscow, Russia, Miasnitzkaia 8. Technical Director, All Russian 
Silicate Syndicate. 

Gordon S. Lindsey, Industrial Fellow, Mellon Institute, Pittsburgh, Pa. 

James T. MacKenzie, 4300 Glenwood Ave., Birmingham, Ala., Metallurgist and Chief 
Chemist, American Cast Iron Pipe Co. 

Wilfrid Mavor, 145 Isabella St., Toronto, Canada, Ferro Enameling Co. 

Joseph Weir McHugh, 1522 Union St., Schenectady, N. Y. Exptl. Asst., Porcelain 
Dept., General Electric Co. 

Frank L. Michael, 1522 Union St., Schenectady, N. Y. Electrical porcelain, General 
Electric Co. 

Howard S. Orth, 416 Majestic Bldg., Columbus, Ohio. Harrop Tunnel Kilns. 

Donald Wolf Randolph, 1106 Church St., Flint, Mich. Research Engineer, A.-C. Spark 
Plug Co. 

W. Leslie Sample, 515 North 9th St., Cambridge, Ohio. Chief (1) Inspector and 
(2) Research Dept., Cambridge Sanitary Mfg. Co. 

Ernest C. Schmatolla, P. O. Box 185, Flint, Mich. Library technologist, A.-C. Spark 
Plug Co. 

Gustav von den Steinen, 2568 Euclid Blvd., Cleveland Heights, Ohio. Vice-president, 
The Glascote Co., Euclid, Ohio. 

Arthur Q. Tool, Physicist, Bur. of Standards, Washington, D. C. 

Wolfgang Zéller, Kotzenau Kreis Liiben, Germany. General director of the Iron and 
Enamel Works, Marienhiitte. 

CORPORATION 

Carl B. Harrop, Engineers and Constructors, 416-19 Majestic Bldg., Columbus, Ohio. 

C. B. Harrop, Representative. 


Membership Workers’ Record 
Personal Corporation Personal 
. E. Bales 1 S. J. McDowell 2 
. BE. Barringer 2 : E. P. Poste i! 
. V. Bleininger Frank G. Roberts iL 
A. Silverman 3 
Bruce F. Wagner 1 
R. A. Weaver 3 
H. G. Wolfram il 
. Keith McAfee Office 3 
25 


Total 


PRESENT ADDRESSES UNKNOWN 


Nore: Kindly notify the Secretary of the Socrgy if you know the correct address 
of any of the members listed herewith. 


All-in-One Plumbing Fixture Corp., 231 Ochsner Bldg., Sacramento, Calif. 
Frank Baddeley, 206 E. California St., Walnut Park, Glendale, Calif. 

G. V. Baker, Supt. Penna. Feldspar Co., Barnard, N. Y. 

Leo T. Butman, F. R. Muller & Co., Waukegan, Il. 

J. P. Callaghan, care of Teaque Hotel, Montgomery, Ala. 
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T. M. Caven, 564 W. 173d St., New York, N. Y. 

August F. Danes, Laclede-Christy Clay Prod. Co., St. Louis, Mo. 

Frank M. Didisheim, 234 Union St., Schenectady, N. Y. 

Charles S. Dolley, Keramoid Mfg. Co., Fort Madison, Iowa. 

S. P. Edson, Bryantville, Mass. 

M. S. Gifford, Lake Bluff, Ill. 

A. H. Goodman, Box 915, Pittsburgh, Pa. 

Fred W. Greenlee, Linerville, Iowa. 

John L. Greenwood, Supt., Lehigh Sewer Pipe & Tile Co., Lehigh, Iowa. 
C. Knox Harding, 6318 Stony Island Ave., Chicago, Ill. 

S. B. Henshaw, Libbey-Owens Sheet Glass, Toledo, Ohio. 

Kenneth E. Holley, Alfred, New York. 

Edgar Jones, 35 Rimbach Ave., Hammond, Ind. 

J. M. Knote, J. M. Gautier & Co., Green & Essex Sts., Jersey City, N. J. 
Roy Lacy, 634 S. St. Andrews Pl., Los Angeles, Calif. 

Arthur T. Leahy, 5490 Ellis Ave., Chicago, III. 

Wm. W. Lemmax, Box 59, Taylor, Wash. 

Geo. W. Lester, 2176 McClellan Ave., Detroit, Mich. 

F. G. Lord, Pa. Pulverizing Co., 341 4th Ave., Pittsburgh, Pa. 

Joseph A. Maguire, 440 Martel St., Bethlehem, Pa. 

A. T. Meldram, Strathcona Potteries, 99 St. James St., Montreal, Canada. 
C. F. Miller, Univ. of Washington, Law School, Seattle, Wash. 

F. H. Nies, Cor. Hamilton Ave. & Summit St., Brooklyn, N. Y. 

H. M. Pulsifer, Geo. H. Holb & Co., Chicago, IIl. 

Paul Q. Quay, Lake Shore Blvd., Euclid, Ohio. 

A. E. Saunders, 48 Albermarle Ave., Toromto, Ontario. 

A. Lincoln Scott, Auditorium Tower, Chicago, Ill. 

Lee Showers, Pittsburgh Plate Glass Co., Pittsburgh, Pa. 

Geo. O. Smith, Cary-Lowrey Glass Co., Baltimore, Md. 

Clarence A. Stimpson, Chicago Pneumatic ‘Tool Co., Century Bldg., Chicago, IIl. 
Chas. H. Stone, Jr., 1210 Oak St., Jacksonville, Fla. 

Miss Evelyn Tennyson, Alfred University, Alfred, N. Y. 

Erwin F. Theobald, General Delivery, Bessemer, Pa. 

Boris Trifonoff, 631 Putnam Ave., Zanesville, Ohio. 

Frank A. Weidman, 38 S. Dearborn St., Claicago, Ill. 

G. N. White, Sc.D. 7 Victoria Ave., Worcester, England. 

, E. J. Winkleman, American Refractories Co., Pittsburgh, Pa. 

Miles M. Zoller, 208 S. La Salle St., Chicago, II. 


MEMBERSHIP LIST! 


P. A. Adams, Mansfield Vitreous Enameling Co., Mansfield, Ohio.—E. 

A. O. C. Ahrendts, Atlas China Co., Niles, Ohio.—W. W. 

Lewis Albrecht, General Ceramics Co., 50 Church St., New York, N. Y.—H. C. P. 
L. R. W. Allison, The Ceramist, Newark, N. J. 


1 This list includes all members of the Society representing corporation member- 
ships. The initial following the name indicates the Division to which the member 
belongs, as follows: (A) Art; (E) Enamel; (G) Glass ; (H.C. P.), Heavy Clay Prod- 
ucts; (R) Refractories; (T. C.), Terra Cotta; (W. W.), White Wares. No initial 
following the name indicates that the member is unclassified. 
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1 American Terra Cotta & Ceramic Co., 1808 Prairie Ave., Chicago, Tll.— 
{ORE 

Jos. L. Anthony, Glenwood Range Co., Taunton, Mass.—E. 

Thos. F. Armstrong, Conkling-Armstrong Terra Cotta Co., Wissahickon & Jutniata, 
Philadelphia, Pa.—T. C. 

D. C. Asper, Penn Tile Works Co., Inc., Aspers, Pa.—A. 

A. J. Aupperle, American Rolling Mill Co., Middletown, Ohio.—E. 

E. B. Ayres, Proctor & Schwartz, Inc., 7th St. & Tabor Rd., Philadelphia, Pa. 


Robert Back, The Wahl Co., Chicago, Ill—R. 

George S. Bacon, Whitall-Tatum Co., Millville, N. J.—G. : 

Frank A. Bailey, DeVilbiss Mfg. Co., Toledo, Ohio.—E. 

W. G. Baker, Baker Bros. Glass Co., Okmulgee, Okla.—G. 

A. P. Ball, Square D Co., Peru, Ind.—W. W. 

George A. Ball, Ball Brothers Co., Muncie, Ind.—G. 

Ernest A. Batchelder, Batchelder-Wilson Co., 2633 Artesian St., Los Angeles, Céalif — 
W. W. 

F. W. Beach, Mansfield Sheet & Tin Plate Co., Mansfield, Ohio.—K. 


H. L. Beach, Beach Enameling Co., Coshocton, Ohio.—E. 

D. A. Benson, Big Savage Fire Brick Co., Frostburg, Md.—R. 

C. A. Blackburn, Cleveland Metal Prod. Co., Cleveland, Ohio.—E. 

H. H. Blau, Macbeth-Evans Glass Co., Eastern Division, Charleroi, Pa.—G. 

C. H. Blumenauer, Jefferson Glass Co., Follanshee, W. Va. —G. 

W. E. Bockman, J. A. Bauer Pottery Co., Los Angeles, Calif. —A. | 

L. H. Bown, Buffalo Pottery, Buffalo, N. Y.—W. W. 

W. T. Brangham, Falcon Tin Plate Co., Niles, Ohio.—E. ) 

Chas. Brian, Paper Makers Importing Co., Inc., Easton, Pa.—W. W. 

G. S. Bryce, Bryce Bros. Co., Mt. Pleasant, Pa.—G. ° 

A. W. Buckingham, Russell Engineering Co., 1624 Ry. Exchange Bldg., St. Louis, Mo.— ¥ 
JR | 

J. A. Buckwalter, Buckwalter Stove Co., Royersford, Pa.—E. 

J. T. Bunn, U. S. Sanitary Mfg. Co., Monaca, Pa.—E. 


S. G. Burt, The Rookwood Pottery Co., Cincinnati, Ohio.—A. 
F. W. Butler, Mogadore Insulator Co., Mogadore, Ohio.—W. W. 
Louis L. Byers, Abrasive Co., Tacony & Fraley Sts., Philadelphia, Pa.—R. 


John A. Campbell, The Trenton Potteries, Trenton, N. J.—W. W. 

John H. Cavender, Chicago Retort & Fire Brick Co., 208 S. La Salle St., Chicagco, Iil— 
Re 

R. L. Cawood, The Patterson Foundry & Machine Co., East Liverpool, Ohio.—-W. W. 

M. J. Cereghino, Los Angeles Gas & Elec. Corp., Los Angeles, Calif —R. 

G. Oliver Challinor, U. S. Glass Co., 5. 9th St., Pittsburgh, Pa.—G. 

Thomas Chester, American Blower Co., 6004 Russell St., Detroit, Mich. 

H. H. Clark, The Peoples Gas Light & Coke Co., Chicago, Ill ——R. 

A. E. Clarke, Benjamin Electric Mfg. Co., Des Plaines, Til.— F. 

Ray Y. Cliff, Saxon China Co., Sebring, Ohio.—W. W. 

F. J. Clifford, Chicago Pottery Co., 1924 Clybourn Ave., Chicago, Ill—W. W’. 

S. S. Cochrane, Owens Bottle Co., Toledo, Ohio.—G. 

L. S. Collins, Los Angeles Brick Co., 514 Security Bldg., Los Angeles, Calif —H1. C. P. 

F. R. Corwin, U. S. Metals Refining Co., Carteret, N. J.—R. 


1 Company has named no representative. 
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. Crane, Crossman Co., South Amboy, N. J.—H. C. P. 

F. Creegan, California Pottery Co., 579 Mills Bldg., San Francisco, Calif —H. C. P. 
Cronin, Standard Pottery Co., E. Liverpool, Ohio.—W. W. 

Cruikshank, J. W. Cruikshank Eng. Co., Pittsburgh, Pa.—G. 

Cunning, West End Pottery Co., Kast Liverpool, Ohio,—W. W. 

Cunningham, Waltham Grinding Wheel Co., Waltham, Mass.—R. 

Cunningham, Monongah Glass Co., Fairmont, W. Va.—G. 

Curtis, Fostoria Glass Co., Moundsville, W. Va.—G. 


< 


e 
J. 

D. M. 
J. W. 
W.E. 
M. F. 
RT. 
W. F. 


I. F. Dains, Western Stoneware Co., Monmouth, Iil—W. W. 

Richard F. Dalton, New York Architectural Terra Cotta Co., Long Island City, N. Y., 
—T.C. 

A. Davidson, Crown Potteries Co., Evansville, Ind.—W. W. 

J. A. De Celle, Chicago Hardware Foundry Co., N. Chicago, Ill.—W. W. 

J. M. Dell, Missouri Fire Brick Co., St. Louis, Mo.—R. 

W. F. Demuth, The Canton Brick & Fireproofing Co., New Philadelphia, Ohio.— 
ishCle, 

N. A. Dickey, Livermore Fire Brick Wks., 604 Mission St., San Francisco, Calif.—R. 

Geo. W. Dilks, Jr., Seaboard Fuel Corp., 1610 Spruce St., Philadelphia, Pa. 

Chas. E. Doll, Mt. Clemens Pottery Co., Mt. Clemens, Mich—W. W. 

H. S. Donaldson, Enterprise White Clay Co., Philadelphia, Pa —W. W. 

B. F. Drakenfeld, Jr., B. F. Drakenfeld & Co., New York City. 

B. F. Dunn, Dunn Wire Cut Lug Brick Co., Conneaut, Ohio.—H. C. P. 

E. M. Durant, The Pacific Clay Prod., Inc., Los Angeles, Calif.—H. C. P. 

Emmet Dwyer, Michigan Stove Co., Detroit, Mich—E. 


T. C. Eayrs, Massillon Stone & Fire Brick Co., Massillon, Ohio.—R. 

D. R. Edgar, Edgar Plastic Kaolin Co., Metuchen, N. J.—W. W. 

Howard P. Eells, Jr., Dolomite Products Co., Cleveland, Ohio.—R. 

C. C. Engle, United Clay Mines Corporation, Trenton, N. J—W. W. 

B. K. Eskesen, Matawan Tile Co., Matawan, N. J.—W. W. 

E. V. Eskesen, N. J. Terra Cotta Co., New York City.—T. C. 

M. Ezoi, Nippon Gaishi Kwaisha, Atsuta Higashimatch, Nagoya City, Japan. W. _W. 


Geo. P. Fackt, Denver Terra Cotta Co., Denver, Colo.—T. C. 

Kenneth C. Farnsworth, Roberts & Mander Stove Co., Hatboro, Pa.—E. 
1__________.. Findlay Clay Pot Co., Washington, Pa.—G. 

G. F. Fiske, American Stove Co., St. Louis, Mo.—E. 

Herbert Forester, Veritas Firing System, Trenton, N. J.—W. W. 

Arthur D. Forst, Robertson Art Tile Co., Trenton, N. J.—W. W. 

W. H. Foster, National Fireproofing Co., 1126 Fulton Bldg., Pittsburgh, Pa—R. 
C. D. Fraunfelter, Fraunfelter China Co., Zanesville, Ohio.—W. W. 

C. E. Frazier, Simplex Engineering Co., Washington, Pa.—G. 

1__________. Friderichsen Floor & Wall Tile Co., Independence, Mo.—W. W. 
1__________. Hrink Pyrometer Co., Lancaster, Ohio.—G. 

E. H. Fritz, Westinghouse High Voltage Insulator Co., Derry, Pa.—W. W. 
Howard Frost, Los Angeles Pressed Brick Co., Los Angeles, Calif.—R. 

C. E. Fulton, The Pittsburgh Plate Glass Co., Pittsburgh, Pa.—G. 


W.I. Gahris, Limoges China Co., Sebring, Ohio.—W. W. 
Richard W. Gass, U. S. Smelting Furnace Co., Belleville, Iil._—K. 


1 Company has named no representative. 
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H. B. Gates, The Armstrong Cork & Insulation Co., Pittsburgh, Pa.—W. W. 

M. E. Gates, Clay Service Corp., Chicago, Ill. 

W. J. Geddes, Denver Sewer Pipe & Clay Co., Denver, Colo.—H. C. P. 

Carl Geist, Geist Mfg. Co., 2001 Atlantic Ave., Atlantic City, N. J. 

W. C. George, Canonsburg Pottery Co., Canonsburg, Pa.—W. W. 

W. C. George, W. S. George Pottery Co., East Palestine, Ohio.—W. W. 

Jas. Gillinder, Gillinder Bros., Port Jervis, N. Y.—G. 

A. Goetz, Jointless Fire Brick Co., 1130 Clay St., Chicago, Ill—R. 

Chas. E. Golding, Golding-Keene Co., Keene, N. H.—W. W. 

Sigmund Goldman, English China Clays Sales Corp., 33 W. 42nd St., New York, N. Y.— 
W. W. 

Werner H. Grabbe, Columbian Enameling & Stamping Co., Terre Haute, Ind.—E. . 

R. F. Grady, St. Louis Terra Cotta Co., St. Louis, Mo.—T. C. 

C. O. Grafton, Gill Clay Pot Co., Muncie, Ind.—G. 

E. H. Graham, Washington Iron Works, Los Angeles, Calif.—E. 

De Forest Grant, Federal Terra Cotta Co., New York City.—T. C. 

J. L. Green, Laclede-Christy Clay Products Co., St. Louis, Mo.—R. 


E. H. Haeger, The Haeger Potteries, Inc., Dundee, Ill.—W. W. 

J. W. Hall, The Westport Paving Brick Co., Baltimore, Md.—H. C. P. 

Lee Hall, Federal Electric Co., 8700 S. State St., Chicago, Tl. 

W. L. Hanley, Jr., Bradford Brick & Tile Co., Bradford, Pa.—H. C. P. 

Abel Hansen, Fords Porcelain Works, Perth Amboy, N. J.—W. W. 

E. O. Harbeck, Challenge Refrigerator Co., Grand Haven, Mich. 

Harlowe Hardinge, Hardinge Co., Inc., York, Pa. 

Carl B. Harrop, C. B. Harrop Co., 416 Majestic Bldg., Columbus, Ohio.—H. C. P. 
W. A. Harshaw, Harshaw Fuller & Goodwin Co., 545 Hanna Bldg., Cleveland, Ohio. 
Isaac Harter, Babcock & Wilcox Co., 85 Liberty St., New York, N. Y.—R. 
Hamilton Hazelhurst, Old Bridge Enameled Brick & Tile Co., Old Bridge, N. J.—wW. W. 
Jos. Heidenkamp, Heidenkamp Plate Glass Co., Springdale, Pa.—G. 

A. C. Held, Rundle Mfg. Co., Milwaukee, Wis.—E. 

F. R. Henry, The A. A. Simonds-Dayton Co., Dayton, Ohio.—R. 

W. H. Herbert, W. G. Bush & Co., 174 Third Ave., N., Nashville, Tenn.—H. C. P. 
R. P. Herrold, Mosaic Tile Co., Zanesville, Ohio.—W. W. 

R. F. Hess, Crescent Refractories Co., Curwensville, Pa.—R. 

James H. Hill, Alberhill Coal & Clay Co., Alberhill, Calif. —H. Cap. 

W. B. Hitchcock, Portsmouth Refractories Co., Portsmouth, Ohio.—R. 

E. F. Hoerger, Canton Stamping & Enameling Co., Canton, Ohio.—E. 

A. A. Holmes, American Trona Corp., 233 Broadway, New York, N. Y.—A. 

Lee Holtz, So. California Gas Co., 950 Broadway, Los Angeles, Calif. 

W. F. Hosford, Western Electric Co., Hawthorne Sta., Chicago, Til.—W. W. 

A. F. Hottinger, Chicago Crucible Co., 2525 Clybourn Ave., Chicago, Til.—R. 

A. F. Hottinger, Northwestern Terra Cotta Co., Chicago, Iil_—T. C. 

Roger J. Houze, 1. J. Houze Convex Glass Co., Point Marion, Pa.—G. 

R. D. Humphreys, Mississippi Glass Co., 220 Fifth Ave., New York, N. Y—G. 

C. E. Husted, Edward Ford Plate Glass, Rossford, Ohio.—G. 


Charles Ingram, Clinchfield Products Corp., 350 Madison Ave., New York, N. Y.— 
W. W. 
1_________. Tron City Sanitary Mfg. Co., Pittsburgh, Pa.—E. 


1Company has named no representative. 
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D. C. Irwin, Potters Supply Co., Fast Liverpool, Ohio.—W. W. 
M. Ise, Nippon Toki Kwaisha Noritake, Nagoya City, Japan.— W. W. 


C. E. Jackson, Warwick China Co., Wheeling, W. Va.—W. W. 
H. S. Jacoby, H. K. Ferguson Co., 6523 Euclid Ave., Cleveland, Ohio. 
J. F. Jeffery, The Champion Porediein Co., Detroit, Mich —W. W. 


. C. Kalbfleisch, Standard Sanitary Mfg. Co., Tiffin, Ohio.—W. W. 

. C. Keeler, Mason City Brick & Tile Co., Mason City, Iowa.—H. C. P. 

- B. Keplinger, Metropolitan Paving Brick Co., Canton, Ohio.—H. C. P. 

- W. Ketcham, O. W. Ketcham Co., 125 N. 18th St., Philadelphia, Pa —T. C. 
- S. Kier, Kier Fire Brick Co., Pittsburgh, Pa. 

. J. Kirk, Universal Sanitary Mfg. Co., New Castle, Pa.—W. W. 

H. F. Kleinfeldt, Abbe Engineering Co., 50 Church St., New York, N. Y. 
Frank P. Knight, Mineral Products Co., 50 Congress St., Boston, Mass.—W. W. 
W. F. Knoesel, Mitchell Clay Mfg. Co., 5627 Manchester Ave., St. Louis, Mo.—R. 
Walter J. Kohler, Kohler Company, Kohler, Wis.—E. 

John B. Krauss, Portsmouth Stove & Range Co., Portsmouth, Ohio.—E. 

John Kruesi, American Lava Corp., Chattanooga, Tenn.—W. W. 

John C. Kurtz, Bausch & Lomb Optical Co., Rochester, N. Y.—G. 


H. S. Langworthy, Jewettville Clay Products Co., Jewettville, N. Y.—H. C. P. 
G. W. Lapp, Lapp Insulator Co., Inc., Leroy, N. Y.—W. W. 

S. B. Larkins, The National China Co., Salineville, Ohio.—W. W. 

W. H. Lentz, U. S. Gauge Co., Sellersville, Pa. 

Chas. H. Leonard, Grand Rapids Refrigerator Co., Grand Rapids, Mich.—E. 

H. D. Lillibridge, American Encaustic Tiling Co., Zanesville, Ohio—W. W. - 

W. C. Lindemann, A. J. Lindemann & Hoverson Co., Milwaukee, Wis.—E. 

H. B. Little, Baltimore Enamel & Novelty, Baltimore, Md.—FE. 

D. W. Loomis, H. L. Dixon Co., Box 140, Pittsburgh, Pa.—G. 

W. B. Louthan, Louthan Mfg. Co., East Liverpool, Ohio.—W. W. 


Atholl McBean, Gladding, McBean & Co., San Francisco, Calif —TT. C. 

F. R. McCannell, Milton Pressed Brick Co., Milton, Ont., Canada.—H. C. P. 

1 , McLain Fire Brick Co., Wellsville, Ohio.—R. 

T. A. McDonald, Coonley Mfg. Co., Cicero, Ill—E. 

Taine G. McDougal, A-C Spark Plug Co., Flint, Mich.—W. W. 

1 , McLanahan-Watkins Co., Charlotte Court House, Va.—R. 

D. E. McNicol, D. E. McNicol Pottery Co., East Liverpool, Ohio.—W. W. 

P. S. MacMichael, Northern Clay Co., Auburn, Wash.—T. C. 

C. S. Maddock, Jr., Thomas Maddock’s Sons Co., Trenton, N. J.—W. W. 
Frank B. Mahoney, Humphryes Mfg. Co., Mansfield, Ohio.—E. 

A. T. Malm, Norton Co., Worcester, Mass.—R. 

Werner Malsch, Roessler & Hasslacher Chemical Co., New York City.—W. W. 
R. A. Manegold, Dings Magnetic Separator Co., Milwaukee, Wis.—F. 

Thos. ‘S. Mann, Pacific Stoneware Co., Portland, Ore—W. W. 

J. M. Manor, Golding Sons Co., East Liverpool, Ohio.—W. W. 

H. B. Manton, Robinson Clay Products Co., 1100 Second Nati. Bldg., Akron, Ohio.— 


re Cee: 


Company has named no representative. 
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Jas. P. Martin, Lancaster Iron Works, Inc., Lancaster, Pa.—H. C. P. 
| John D. Martin, Straitsville Impervious Brick Co., New Straitsville, Ohio.—H. C. P. 
L. H. Maxfield, Illinois Glass Co., Alton, Ill—G. 
W. H. Mead, Whiting-Mead Commercial Co., Los Angeles, Calif —E. 
M. B. Meanley, Jones Hollow Ware Co., Baltimore, Md.—E. 
L. D. Mercer, United Alloy Steel Corp., Canton, Ohio.—E. 
D. M. Miller, Crossley Machine Co., Trenton, N. J. 
G. C. Mitchell, Pope-Gosser China Co., Coshocton, Ohio.—W. W. 
S. Momoki, Toyo Toko Kwaisha Shinozaki, Kokura City, Japan.—W. W. 
E. T. Montgomery, Montgomery Porcelain Products Co., Franklin, Ohio.—W. W. 
1. Moore & Munger, New York City.—_W. W. 
S. I. Morley, Crescent China Co., Alliance, Ohio.—W. W. 


fi 
Ff 
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P. C. Olsen, South Amboy Terra Cotta Co., New York City—T. C. 
F. B. Ortman, Tropico Potteries, Inc., Glendale, Calif—T. C. 
Edward Orton, Jr., Standard Pyrometric Cone Co., Columbus, Ohio. 


L. A. Morris, Florida China Clay Co., Box 83, Leesburg, Florida.—W. W. 
! H. C. Mueller, Mueller Mosaic Co., Trenton, N. J—W. W. | 
L. A. Munro, Brunner Mond & Co., Itd., Northwich, England.—W. W. 
J. H. M. Nash, Hazel-Atlas Glass Co., Wheeling, W. Va.—G. | 
4 , National Lime Association, Washington, D. C. 
R. N. Newcomb, Charles Engelhard, Inc., 30 Church St., New York, N. Y—W. W. | 
F. P. Nickerson, The W. S. Tyler Co., Cleveland, Ohio. | 
1 —, N. C. Geological & Economic Survey, Raleigh, N. C. 


Thos. W. Pangborn, Pangborn Corporation, Hagerstown, Md.—E. 
G. W. Parker, Parker-Russell Mining & Mfg. Co., St. Louis, Mo.—R. 
Henry T. Parst, Electric Porcelain & Mfg. Co., Trenton, N. J.—W. W. 
L , Pennsylvania Salt Mfg. Co., Pittsburgh, Pa. 
R. O. Perrott, Hadfield-Penfield Steel Co., Bucyrus, Ohio.—R. 
122” "The Pfaudler ‘Co., Rochester, .N- Y.—E. 
G. Q. Phillips, Olean Tile Co., Olean, N. Y.—W. 
W. H. Phillips, Smith-Phillips China Co., East Liverpool, Ohio.—W. W. 
i E. Bertram Pike, Cortland Grinding Wheels Corp., Chester, Mass.—R. 
| F. G. Porter, Globe Brick Co., Box 765, E. Liverpool, Ohio.—H. C. P. 

A. C. Postley, River Feldspar & Milling Co., Middletown, Conn.—W. W. 
H. W. Powell, Crane Enamelware Co., Chattanooga, Tenn.—E. 
H. Powell, Atlantic Terra Cotta Co., 350 Madison Ave., New York City.—T. C. 
C. Preston, Dover Fire Brick Co., Cleveland, Ohio.—R. 
S. Primley, Midland Terra Cotta Co., Chicago, Iil.—T. C. 
S. Purinton, East Liverpool Potteries Co., Wellsville, Ohio.—W. W. 


Le ___aammmmanian 
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C. H. Rasmussen, Perth Amboy Tile Co., Perth Amboy, N. J.—W. W. 

1, Reading Fire Brick Works, Reading, Pa.—R. 

F. H. Reagan, Locke Insulator Co., Baltimore, Md.—W. W. 

Ernest Richardson, Ingram-Richardson Mfg. Co., Beaver Falls, Pa.—E. 

E. A. Richardson, The Libbey Glass Mfg. Co., Toledo, Ohio.—G. 

W. Riehl, Hanovia Chemical & Mfg. Co., Chestnut St. & N. J. R. R. Ave., Newark, 
NEF : 


1 Company has named no representative. 
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Dewitt F. Riess, The Vollrath Co., Sheboygan, Wis.—E. 

John T. Roberts, Stockton Fire Brick Co., 915 Rialto Bldg., San Francisco, Calif.—R. 
F. E. Robinson, Garfield Fire Clay Co., Robinson, Ind. Co., Pa.—R. 

Wm. H. Robinson, The Colonial Co., E. Liverpool, Ohio.—W. W. 

J. Rodgers, The Product Sales Co., Baltimore, Md. 

Otto Rosenstein, Ilinois-Pacific Glass Co., 15th & Folsom Sts., San Francisco, Calif.—G. 


E. Salisbury, Pass & Seymour, Inc., Solvay, N. Y.—W. W. 

E. Salisbury, The Onondaga Pottery Co., Syracuse, N. Y.—W. W. 

H. Sant, The John Sant & Sons Co., East Liverpool, Ohio.—W. W. 

——, Scranton Enameling Co., Scranton, Pa.—E. 

J. M. Seasholtz, J. M. Seasholtz Co., Reading, Pa—E. 

Kenneth Seaver, Harbison-Walker Refractories Co., Pittsburgh, Pa—R. 

C. L. Sebring, The Sebring Pottery Co., Sebring, Ohio.—W. W. 

F. H. Sebring, Salem China Co., Salem, Ohio.—W. W. 

J. F. Sheehy, Alhambra Tile Co., Newport, Ky.—E. 

Jos. M. Sherburne, Lindsay Light Co., 161 E. Grand Ave., Chicago, Ill._—E. 

Alvin G. Sherman, Detroit Vapor Stove Co., Detroit, Mich—E. 

Geo. Shoemaker, The Clay Products Co., Brazil, Ind—H. C. P. 

Herbert Sinclair, Star Porcelain Co., Trenton, N. J.—W. W. 

Geo. H. Slater, Carr-Lowrey Glass Co., Baltimore, Md.—G. 

J. F. Sinclair, Jeffery-Dewitt Ins. Co., Kenova, W. Va.—W. W. 

F. Goodwin Smith, Hartford-Empire Co., Hartford, Conn.—G. 

H. P. Smith, Joseph Dixon Crucible Co., Jersey City, N. J.—R. 

N. G. Smith, Maine Feldspar Co., Auburn, Maine.—W. W. 

W. H. Smith, Canadain General Electric Co., Ltd., Peterborough, Canada.—W. W. 
W. L. Smith, Jr., Taylor, Smith & Taylor Co., Chester, W. Va.—W. W. 

H. F. Spier, N. J. Pulverizing Co., New York City —W. W. 

H. F. Staley, Metal & Thermit Corp., New York City.—E. 
W.S. 
1 
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Stapler, Stevens, Inc., 101 Marietta St., Atlanta, Ga.—R. 
, Stettiner Chamottefabrik, Akt.-Ges. vorm Didier, Stettin, Schwarzer, 
Damm lu 13 a, Germany. 
Douglas F. Stevens, Acme Brick Co., 412 Adams Bldg., Danville, Ill—H. C. P. 
A. H. Stewart, Phoenix Glass Co., Pittsburgh, Pa.—G. 
T. A. Stoelzle, Karr Range Co., Belleville, Ill.—E. 
E. C. Sullivan, Corning Glass Works, Corning, N. Y.—G. 
R. A. Swam, Denny-Renton Clay & Coal Co., Seattle, Wash.—T. C. 


David S. Taylor, H. D. Pochin & Co., Ltd., Worsley St., Manchester, England.—W. W. 
Homer J. Taylor, Knowles, Taylor & Knowles Co., E. Liverpool, Ohio.—W. W. 
G. R. Thomas, R. Thomas & Sons Co., East Liverpool. Ohio.—W. W. 

J. B. Thomas, Electro-Alloys Co., Taylor St., Elyria, Ohio.—E. 

Andrew Thompson, Titanium Alloy Mfg. Co., Niagara Falls, N. Y.—E. 

M. W. Thompson, Hall China Co., E. Liverpool, Ohio.—W. W. 

Frank W. Thropp, Eureka Flint & Spar Co., Trenton, N. J.—W. W. 

C. H. Tiebout, Jr., Gieason-Tiebout Glass Co., Brooklyn, N. Y.—G. 

F. J. Tone, Carborundum Co., Niagara Falls, N. Y.—R. 

Karl Turk, Porcelain Enamel & Mfg. Co., Baltimore, Md.—E. 

Lance Turnbull, Johnson Porter Clay Co., McKenzie, Tenn.—W. W. 

Jas. Turner, Cook China Co., Trenton, N. J.—W. W. 


1 Company has named no representative. 
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R. T. Vanderbilt, R. T. Vanderbilt Co., 50 E. 42nd St., New York, N. Y.—W. W. 
1_____-+—. Vitrefrax Co., Los Angeles, Calif.—R. 

Josef Vollkommer, Vitro Mfg. Co., Pittsburgh, Pa.—E. 

W. J. Vollrath, Polar Ware Co., Sheboygan, Wis.—E. 


F. W. Walker, Associated Tile Mirs., Beaver Falls, Pa.—W. W. 

F. W. Walker, Jr., Beaver Falls Art Tile Co., Beaver Falls, Pa.—W. W. 

Harry Watkin, Edwin M. Knowles China Co., Newell, W. Va.—W. W. 

August Weber, Jr., Weber Electric Co., Schenectady, N. Y.—W. W. 

W. W. Wehrle, The Wehrle Co., Newark, Ohio.—E. 

Edgar H. Weil, Vitreous Enameling Co., Cleveland, Ohio.—E. 

W. E. Wells, Homer-Laughlin China Co., E. Liverpool, Ohio.—W. W. 

Frank H. Whelden, Detroit Star Grinding Wheel Co., 111 Cavalry Ave., Detroit, Mich. 
—R. 

W. B. Whitney, Springfield Paving Brick Co., Box 403, Springfield, IllL—H. C. P. 

C. W. Williams, Electrical Refractories Co., E. Clark 5t., E. Palestine, Ohio.—R. 

J. A. Williams, Mitchell-Bissell Co., New York City —W. W. - 

1 Wolverine Porcelain Co., Detroit, Mich.—E. 

Wm. J. Woods, Pennsylvania Pulverizing Co., Lewistown, Pa.—W. W. 

A. P. Woolfolk, Standard Sanitary Mfg. Co., Pittsburgh, Pa.—E. 


R. T. Young, The Roseville Pottery Co., Zanesville, Ohio.—A. 


A. S. Zopfi, Buckeye Clay Pot Co., Toledo, Ohio.—G. 
E. G. Zorn, Industrial Publications, Inc., 407 S. Dearborn St., Chicago, Ill—H. C. P. 


PERSONAL NOTES 


Howard C. Arnold has become affiliated lately with the Tiffany Enameled Brick 
Company of Momence, Illinois, Box 323. 

Alice A. Ayars has returned to the New Amsterdam Hotel, Cleveland, Ohio, from 
Coconut Grove, Fla., where she has been visiting her parents and her brother, E. FE. 
Ayars. 

Harold D. Barger, formerly salesman for the, Wellsville Fire Brick Co., Wellsville, 
Mo., is living at 1927 E. 71st St., Cleveland, Ohio. 

Richard S. Bradley has moved from Mexico, Mo., to Bement, Illinois. 

Emil Bronland, lately of Seattle, Wash., is now in Schumacher, Ont., Canada. 

O. I. Chorman, of the Pfaudler Co., has been transferred from Rochester to Niagara 
Falls, N. Y. 

W. W. Coates, Jr., announces his removal from Carrs Station, Ga., where he was 
affiliated with the Dixie Fireproofing Co., Macon, Ga., to 2810 Tracy Ave., Kansas 
City. He is now associated with the Coats Mfg. Co. 

Julian Corman, of Murphysboro, Ill., is at present at 6016 Bartmer St., St. Louis, 
Mo. : 

George B. Cunning is now living at 309 W. Fourth St., East Liverpool, Ohio, having 
recently moved from New Lexington. 

R. L. Frink who has been Director of Research, Glass Research Association, Lon- 
don, England, has accepted a position with the South Manchurian Railway Co., and is 
located at Darien, Manchuria. 

C. C. Hayward, of the General Refractories Company, has been transferred from 
St. Louis, Mo., to Detroit, Mich. 


1 Company has named no representative. 
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I. A. Krusen, who was located at the Bureau of Mines, Columbus, Ohio, has ac- 
cepted a position as General Manager of the Crescent Brick Co., Empire Bldg., Pitts- 


burgh, Pa. 
Frank E. Layman, formerly of Toronto, Can., has removed to 95 Harrison Street, 


East Orange, N. J. 

Kai-Ching Lu, student member of the Society, has moved from Urbana, IIl., to 
181 W. 10th Ave., Columbus, Ohio. 

Frobisher T. Lyttle, of Scarsdale, N. Y., recently located at Whiting, Ind. 

Hyman S. Magid has moved from Tiffin, Ohio, to Kokomo, Ind. 

G. Z. Minton, of the Pittsburgh Plate Glass Co., has removed from Elwood, Ind., 
to the Crystal City, Mo. plant of the same Company. 

G. V. Nightingale, recently of the Celite Products Co., Philadelphia, has resigned 
his position with this Company and is now associated as Sales Engineer with the Republic 
Flow Meters Co., of Chicago, in their Philadelphia office. 

Clifford H. Parmelee, of the Onondaga Pottery Co., has moved from Warners, 


N. Y., to Syracuse. 
E. E. Pressler is now affiliated with the U. S. Bureau of Standards, Washington, 


DES 

Wm. A. Rhodes, formerly of the Albert Pick & Co., Chicago, Ill., is now associated 
with the Jackson Vitrified China Company, Jefferson County, Falls Creek, Pa. 

Royal W. Taylor has removed from Canton, Ohio, to 611 S. Lawn Ave., Coshocton, 
Ohio. 

C. Forrest Tefft, who has been connected with Fiske & Co., Inc., for the past ten 
years as Ceramic engineer, plant manager and finally factory manager in charge of all 
plants, has left the services of this Company to enter into Ceramic Consulting En- 
gineering with headquarters at Watsontown, Pa. 

Edward J. Vachuska, former student at Alfred Univ., is now connected with Rut- 
gers College, New Brunswick, N. J. 

N.S. C. Walsh has moved from New York City to 4070 N. Main St., St. Louis, Mo. 

The Weir Stove Company, of Taunton, Mass., has announced a change in the firm 
name and is now known as The Glenwood Range Company. 

C. B. Young has moved from Columbus, Ohio, to New Lexington, Ohio. 


THE ENAMEL DIVISION COOPERATIVE RESEARCH 


Manufacturers of enameled cast iron wares are coming to realize more and more 
that a large proportion of their imperfect wares is due to defective or unsuitable iron. 
This is true, not only with regard to chipping and crazing caused by unsuspected changes 
in the contraction of the iron, but more particularly with regard to the formation of 
pimples and blisters in the enamel. There is little doubt that every enameler of cast 
iron in the country, whether he makes sanitary wares, stove parts, or specialties, suffers 
a loss of thousands of dollars each year from the development of these pestiferous and 
seemingly inexplicable blisters. 

Some preliminary research has been done on this subject, but the problem is so 
large and so intricate that it can never be adequately studied or solved by the individual 
research men and technical men in the industry. It requires the use of an experimental 
foundry and the coéperation of these practical enamelers and foundrymen with a group 
of highly trained metallurgists, metallographers, chemists, and physicists. Therefore, 
the Committee on Research of the Enamel Division of the AMERICAN CERAMIC SocIETY 
has been exceedingly fortunate in securing the active codperation of several depart- 
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ments of the U. S. Bureau of Standards in a thorough investigation of the relations 
between the composition and structure of cast irons and their enameling properties. 

The Bureau will make a large number of melts of cast iron in its experimental cupola; 
will make test bars of each heat; will determine the physical properties of these test 
bars; will make enameling tests of castings from each heat; will make chemical analyses 
of each heat; and conduct metallographic studies of the iron of each heat before and 
after enameling. The tentative program as outlined will mean that active work will 
be conducted by the Bureau on this problem for at least one year and the cost to the 
Bureau will be somewhere between five and ten thousand dollars annually. The only 
requirement it makes of the Enamel Division of the AMERICAN CERAMIC SOCIETY is that 
the Division furnish the pig iron and coke used in making the various melts, and co- 
operate in making the enameling tests. Later the Bureau will ask for practical shop 
tests of its findings. 

While the amount of money to be spent by the Enamel Division is very small in 
comparison with that to be expended by the Bureau, it will amount to a considerable 
sum, possibly a thousand dollars. To raise this fund, the Division has established a 
Cast Iron Research Fund, and is asking every firm enameling cast iron in this country, 
and others indirectly interested in the development of the industry, to contribute 
$50.00 each to the fund. ‘The Division pledges its word that every cent contributed 
will be spent for research in the enameling of cast iron. Each contributor will be listed 
in the records of the Division as a ‘‘Research Patron” of the Enamel Division for the 
year 1925. 

Due to the generous contributions of material by one stove manufacturer and one 
sanitary ware manufacturer, and to pledging of funds by individual members of the 
Committee, this investigation is now under way at the Bureau of Standards. If you 
are interested in reducing your enameling losses, and at the same time in taking your 
part in a movement for the welfare of the whole industry, please send us a check. 


COMMITTEE ON RESEARCH, 


Homer F. Staley, Metal & Thermit Corp., Chairman 
E. P. Poste, Pfaudler Co., Elyria, Ohio, Treasurer 
W.C. Lindemann, A. J. Lindemann & Hoverson Co. 
M. E. Manson, Rundle Manufacturing Co. 

L. G. Wassman, Wolff Manufacturing Co. 


Kindly mark check ‘‘Cast Iron Research Fund,” make it payable to E. P. Poste, 
and send it to Mr. Poste, care of The Pfaudler Co., Elyria, Ohio. 


BALTIMORE-WASHINGTON SECTION MEETING, 
JANUARY 3, 1925! 


The second meeting of the season of the Baltimore-Washington Section was held 
at the Lee House, Washington, D. C., on Saturday, January 3, at 7:00 p.m. As usual 
an informal dinner preceded the business of the meeting. 

A paper was delivered by A. N. Finn, of the Glass Division of the Bureau of 
Standards on ‘‘Work of the Glass Division of the Bureau of Standards.” 

There was adopted a set time for meetings to be held in the future. These meet- 
ings to be held the first Saturday in each of the following months, February, April, 
October and December. The meetings are to alternate between the two cities. 


1R. FuSSELBAUGH, Secretary-Treasurer, Baltimore-Washington Section. 
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PACIFIC NORTHWEST CLAY WORKERS’ ASSN. AND 
PACIFIC NORTHWEST BRICK MFGRS.’ ASSN. 

The members of the Pacific Northwest Clay Workers’ Assn. and Pacific North- 
west Brick Manufacturers’ Assn., held an interesting meeting Saturday, January 17, 
1925, at Seattle. A banquet was served in the evening at the Olympic Hotel. The 
program consisted of papers presented by the following members. 

“Clays and Shales of Puget Sound Region,” by T. O. Smith, Univ. of Wash. ‘‘Dis- 
cussion of Scumming of Brickwork,” by M. E. Reynolds, Univ. of Wash. ‘Marketing 
Clay Products,’’ W. A. Russell, Professor in College of Business Administration, Univ. 
of Wash. “The Insulation of Ceramic Kilns,’ by E. J. Bartells, Clay Products De- 
livery Co., Seattle. ‘‘Spalling Tests of Local Fire Brick,’ by Hewitt Wilson, Univ. of 


Wash. 


CALIFORNIA SECTION MEETING 


The California local section of the AMERICAN CERAMIC SoctETy held a meeting in 
December at which time the following officers were elected: President, T. S. Curtis, 
of the Vitrefrax Co.; Vice-President, Robert Linton, Pacific Clay Products Company; 
Treasurer, H. A. Huisken, Vitrefrax Company; Secretary, Harry Davis, Tropico Potteries. 


NEW JERSEY CLAY WORKERS IN ANNUAL MEETING 


The Annual Meeting of the New Jersey Clay Workers Assn. and Eastern Section 
of the AMERICAN CERAMIC SOCIETY was held in the Assembly Room, Ceramics Building, 
Rutgers College, New Brunswick, N. J., on Dec. 19, 1924. The programs for the 
morning and afternoon sessions were as follows. 


MoRNING SESSION 
Business Session. 
Presidential Address—Charles W. Crane, Crossman Co., South Amboy, N. J. 
“Factory Tests for Feldspar’”—John M. Kreger, Woodbridge Ceramic Corporation, 
Woodbridge, N. J. 
“Requisite Qualities of Glazed Wall Tile for Exterior Purposes’—G. H. Brown, 
Department of Ceramics, Rutgers College, New Brunswick, N. J. 


Installation of new officers. 


AFTERNOON SESSION 

“‘Some Recent Developments in the Utilization of Casting Scrap in Casting Slips’’— 
E. A. Slagle and Andrew Foltz, Lambertville, N. J. 

“Zircon As a Constituent of Ceramic Bodies’—W. L. Shearer, Department of 
Ceramics, Rutgers College, New Brunswick, N. J. 

“A Rapid Fire Tunnel Kiln for Smaller Wares’—Taine G. McDougal, A.-C. Spark 
Plug Co., Flint, Michigan. 

“‘Oil-Firing as Applied to Ceramics’”—L,. A. Mekler, Combustion Engineer, Chicago 
Illinois. 
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NOTES AND NEWS 


OBITUARY 


Wm. P. Blair, Vice-President of the National Paving Brick 
Manufacturers’ Association 


William P. Blair, Active Vice-President of the National Paving Brick Manufac- 
turers’ Association, died at his home, 1859 Page Avenue, East Cleveland, Ohio, Tuesday 
morning, December 23, 1924, at 8:30 o’clock. Mr. Blair was founder and organizer of 
the National Paving Brick Manufacturers’ Association, now nearly a quarter of a cen- 
tury old and his loss will be deeply felt not only by his family and close friends but by 
hundreds of men in the heavy clay products industry. 

Mr. Blair was born at Plainfield, Ind., in 1848. Hewas educated at Earlham College, 
Richmond, Ind. In his early manhood he practiced law and was a member of the bar 
in Indiana. He also taught school and was interested in the lumber business. 

He is survived by a widow, Viola, a son, Marion, 0 East St. Louis, Ill., and 
a daughter, Miss Jessie Blair, residing at home. He has been a resident of Cleveland for 
fifteen years. 

Mr. Blair’s interests and activities were concerned with the manufacture of pav- 
ing brick. He became interested in the Good Roads Movement and was a pioneer 
in scientific research particularly that branch dealing with the character of sub-soils 
and their bearing power. Mr. Blair was one of the first of the Nation’s Highway En- 
gineers to realize that adequate drainage should be one of the prime considerations in the 
design and construction of the pavement structure. 

As a member of the following organizations, Mr. Blair was exceedingly active: 


Cleveland Chamber of Commerce, and a Councillor from the Cleveland Chamber 
to U. S. Chamber of Commerce 

Cleveland Engineering Society 

Civic League of Cleveland 

Cleveland City Club 

Cleveland Automobile Club 

Cleveland Chapter, American Association of Engineers (Past President) 

Trustee of the Ohio Federation of Good Roads 

Member of the International Road Congress 

Director of the American Road Builders’ Association 

Member American Society for Testing Materials 

Member American Society for Municipal Improvements 

Member of the following State Engineering Societies: Ohio, Illinois, Indiana, 
Wisconsin, Michigan, Iowa. 


Mr. Blair was always active in helping to secure Federal Aid Legislation through 
the American Congress and left a sick bed to make a trip to Washington, D. C., to at- 
tend a meeting of the Highway Research Council. Upon his return to Cleveland he 
immediately le t for Columbus, Ohio, to attend a meeting of the Ohio Good Roads 
Federation. He persistently refused to lighten his efforts at the oft repeated request of 
relatives, friends and business associates. Mr. Blair just as repeatedly insisted that the 
promotion of the proper design and construction of all pavements and particularly 
vitrified brick pavement was his absorbing interest in life. 

His acquaintanceship was unusually wide in the United States, and spread to 
England and the Continent of Europe where he numbered many friends among those 
interested in highway development. 
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RESEARCH GRADUATE ASSISTANTSHIPS 


Engineering Experiment Station, University of Illinois 


To assist in the conduct of engineering research and to extend and strengthen 
the field of its graduate work in engineering, the University of Illinois maintains four- 
teen Research Graduate Assistantships in the Engineering Experiment Station. ‘Two 
other such assistantships have been established under the patronage of the Illinois 
Gas Association. ‘These assistantships, for each of which there is an annual stipend 
of $600 and freedom from all fees except the matriculation and diploma fees, are open 
to graduates of approved American and foreign universities and technical schools 
who are prepared to undertake graduate study in engineering, physics, or applied chem- 
istry. 

An appointment to the position of Research Graduate Assistant is made and must 
be accepted for two consecutive collegiate years of ten months each, at the expiration 
of which period, if all requirements have been met, the degree of Master of Science will 
be conferred. Half of the time of a Research Graduate Assistant (approximately 
900 clock hours for each ten-month period) is required in connection with the work of 
the department to which he is assigned, the remainder being available for graduate 
study. 

Nominations to these positions, accompanied by assignments to special depart- 
ments of the Engineering Experiment Station, are made from applications received by 
the Director of the Station each year not later than the first day of April. The nomi- 
nations are made by the Executive Staff of the Station, subject to the approval of the 
President of the University. Nominations are based upon the character, scholastic 
attainments, and promise of success in the principal line of study or research to which 
the candidate proposes to devote himself. Preference is given those applicants who 
have had some practical engineering experience following the completion of their under- 
graduate work. Appointments are made in the spring, and they become effective the 
first day of the following September. Vacancies may be filled by similar nominations 
and appointments at other times. 

The Engineering Experiment Station, an organization within the College of Engi- 
neering, was established in 1903 for the purpose of conducting investigations in the 
various branches of engineering, and for the study of problems of importance to engi- 
neers and to the manufacturing and industrial interests of the State of Illinois. Re- 
search work and graduate study may be undertaken in architecture, architectural 
engineering, ceramic engineering, chemistry, civil engineering, electrical engineering, 
mechanical engineering, mining engineering, municipal and sanitary engineering, 
physics, railway engineering, and theoretical and applied mechanics. 

The work of the Engineering Experiment Station is closely related to that of the 
College of Engineering, and the Heads of Departments in the College constitute the 
Executive Staff of the Station. Investigations are carried on by members of the Station 
staff and also by members of the instructional staff of the College of Engineering. 

Additional information may be obtained by addressing 


THE DIRECTOR 


Engineering Experiment Station, 
University of Illinois, Urbana, Til. 
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PUBLICATIONS RELATING TO CERAMICS—BUREAU 


OF STANDARDS! 


Scientific Papers 


TITLE Price 
Melting Points of Some Wetractory Oxides. ke 
Concerning the Annealing and Characteristics of IAS 6 oe i ee a) 
Characteristics of Striae in Optica Glacgics Oo ecg ee ea 05 
Measurements of Thermal Dilatation of Glass at High Temperatures... 10 

Technologic Papers 

TITLE Price 

Effect of Preliminary Heat Treatment upon the Drying of Clays...... .10 


The Testing of Clay Refractories, with Special Reference to their Load- 
Carrying Ability at Furnace Letapeystunes 05) is a ee, ao oe 


the Meltiig Pont of Hite Bick 47 ee .05 
The Function of Time in the Vitrification of Chaya se eee es 
Phe Deyyiratinual Clays, co ee a ee 05 


Phe Veritastans Winget cog ees he 05 
A Study of the Atterberg Plasticity Method....... 
The Viscosity of Porcelain Bodies Tienda Peldspar oj 434 erie 05 
Use of Sodium Salts in the Purification of Clays and in the Casting 

PPOCCS ore Se eee a ee ee OL, a oe 
Properties of Some European Plastic Fire Ve ke er ee et .10 
Constitution and Microstructure of Porcelain........ BE oa ance tee eae ea 45) 
Manufacture and Properties of Sand-Lime Brick..................... .10 
The Effect of Size of Grog in Fire Klay OCICS ccits ot  aes S Se 
Comparative Tests of Porcelain Raboratory Wate: 220 is Aa ae ONS; 
Comparative Tests of Chemical Glassware.......................... .10 
The Compressive Strength of Pareerbiicks Mieress 2. ee i .10 
Silica Refractories—Factors Affecting Their Quality and Methods of 

- Testing the Raw Materials and Finished Ware.............__. .20 

Tests-ol Hollow iauilding Ties 6.) oe 05 
Constitution and Microstructure of Silica Brick and Changes Involved 

through Repeated Burnings at High-Temiperatiures 59360 220. .10 
Materials and Methods Used in the Manufacture of Enameled Cast- 

LGR Weaken ice utes tec ary we ar on ne eerie .20 
The Properties of American Bond Clays and Their Use in Graphite 

Cructbies and Glace, Pote 652 oe .10 
Cesienmts for Spark Plug Blectrodes. ... 0... 05 
Porosity and Volume Changes of Clay Fire Bricks at Furnace Tempera- 

MEMS ilies hace Swi woe ee ieee ay nae eo 205 


Enamels for Sheet Iron and Steel.................. Oe serena as ples ean Bale 


1 The publications not starred may be purchased from the Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C., at the prices stated. Those 
marked with a star are out of print, but may be consulted at leading libraries. 
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Number 
1196 High-Fire Porcelain Glazes 
297 American and English Ball Clays 
T 234 Methods of Measuring the Plasticity of Clays 
246 Wet-Process Enamels for Cast Iron 
262 Comparison of American and Foreign Clays as Paper Fillers 


Circulars 
Number TITLE 
C 119 Specifications for Lime-Flint Glass Tumblers 
C 164 U.S. Government Master Specification for Flat Glass for Glazing Pur- 


Specifications Issued by Federal Specifications Board 


Copies can be obtained free of charge from the Chairman, Federal Specifications 
Board, Bureau of Standards, Washington, D. C. 
Specification 248. U.S. Government Master Specification for Vitrified Chinaware. 


Publications Appearing in the Transactions and Journals of the 
American Ceramic Society’ 


PORCELAIN, WHITEWARE AND ALLIED PRODUCTS 


“A Study of the Vitrification Range and Di-Electric Behavior of Some Porcelains,”’ 
Trans., 12 (1910). 

“The Measurement of Color of Whiteware and Whiteware Materials,” Trans., 
13 (1911). 

“High Voltage Insulators and High Potential Testing,” Trans., 14 (1912). 

“The Viscosity of Porcelain Bodies,” Trans., 15 (1913). 

“The Clark Viscosimeter,”’ Trans., 15 (1913). 

“The Veritas Firing Rings,” Trans., 16 (1914). 

“Study of the Atterberg Plasticity Method,” Trans., 16 (1914). 

“Some of the Properties of White Porcelain Cement,” Trans., 16 (1914). 

“The Viscosity of Porcelain Bodies,” Trans., 17 (1915). 

“The Bureau of Standards Contrast Method for Measuring Transparency,” | 
Trans., 17 (1915). 

“Blectrical Conductivity of a Porcelain Mixture and a Shale upon Heating,’’ | 
Trans., 17 (1915). 

“Notes on the Manufacture of Porcelain Pyrometer Tubes,” Trans., 18 (1916). 

“The Constitution and Microstructure of Porcelain,” Trans., 18 (1916). 

“Notes on the Production of Special Refractories—Marquardt Porcelain and] 
Magnesium Aluminate,” Trans., 19 (1917). 

“Note on the Temperature, Porosity, Volume Changes of Some Porcelain Bodies,” 
Trans., 19 (1917). 

“Some Types of Porcelain,” Jour., 1 [9] (1918). 

“Note on Certain Characteristics of Porcelain,” Jour., 1 [10] (1918). 

“Effect of Time and Temperature on the Microstructure of Porcelain,” Jour., 
2 [3] (1919). 


1 Copies of the Transactions and Journals may be consulted at leading libraries 
or may be obtained from the Secretary of the SocrETy at Lord Hall, O. S. U., Columbus 
Ohio. 
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“Impact Tests and Porosity Determinations on Some American Hotel China and 
Semi-Porcelain Plates,” Jour., 2 [3] (1919). 

“Some Physical Properties of American Commercial Porcelain Bodies,” Jour., 
2 [4] (1919). 

“Special Spark Plug Porcelains,” Jour., 2 [7] (1919). 

“Relation between the Composition and the Thermal Expansivity of Porcelain,” 
Jour, 2° (10): 

“Further Studies on Porcelain,” Jour., 2 [10] (1919). 

“The Solubility of Boric Acid Frits,” Jour., 3 [2] (1920). 

“The Rate of Vitrification of Porcelain Molded under Different Conditions,”’ 
Jour., 3 [10] (1920). 

“Solubility and Fusibility of Some Feldspar Frits,” Jour., 4 [6] (1921). 

“High-Fire Porcelain Glazes,” Jour., 4 [9] (1921). 

“Note on the Hardness of Glazes,” Jour., 4 [11] (1921). 

“Earthenware Bodies and Glazes,” Jour., 4 [12] (1921). 

“Comparative Tests of American and Foreign Tableware,’’ Jour., 5 [6] (1922). 

“Impact Tests on Tableware,” Jour., 6 [2] (1923). 

“The Effect of Variation in Firing on the Physical Properties of Vitreous China 
Bodies,” Jour., 6 [8] (1923). 

“The Bonding Effect of Ball Clays in Fired Bodies,” Jour., 7 [2] (1924)... 

“An Apparatus for Measuring the Abrasive Hardness of Glazes,”’ Jour., 7 [5] (1924). 


REFRACTORIES AND Heavy CLay PRropucrs 


“The Relation between the Porosity and Crushing Strength of Clay Products,” 
Trans., 12 (1910). 

“The Behavior of Fire Bricks under Load Conditions ata Temperature of 1300°C,” 
Trans., 12 (1910). 

“The Behavior of Fire Bricks under Load Conditions,” Trans., 13 (1911). 

“The Relation between the Crushing Strength and Porosity of Clay Products,” 
Trans., 14 (1912). 

“Notes on Load Tests Made on Magnesite, Chrome, and Silica Brick,” Trans., 
14 (1912). 

‘The Melting Points of Refractory Materials,” Trans., 15 (19183). 

“The Development of Special Refractory Bodies,’ Trans., 15 (1913). 

“Report on Rattler Tests Made on Brick Obtained from Paved Streets,” T: Trans., 
16 (1914). 

“The Relative Thermal Conductivities of Silica and Clay Refractories,” Trans., 
16 (1914). 

“Effect of Saturated Sodium Sulphate Solution upon the Structure of Clay Burned 

to Different Temperatures,” Trans., 17 (1915). 

“Notes on Casting,” Trans., 17 (1915). 

“A Method of Testing the Corrosive Action of Slag on Fire Brick,” Trans., 18 (1916). 

“Note on the Volume Changes of Silica Brick Mixtures,”’ Trans., 18 (1916). 

“Volume Changes of Some Commercial Silica Bricks on Heating,” Trans., 19 (1917). 

“The Effect of Size of Grog in Fire Clay Bodies,” Trans., 19 (1917). 

“Special Pots for the Melting of Optical Glass,” J our., 1 [1] (1918). 

“Porosity and Volume Changes of Clay Fire Brick at Furnace Temperatures,” 
Jour., 1 [6] (1918). 

“Silica Refractories,’ Jour., 1 [7] (1918). 

“The Equipment of a Casting Plant for the Manufacture of Glass Pots,” Jour., 2 


[8] (1918). 
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“Note on the Casting of Porcelain Glass Pots,’ Jour., 2 [8] (1919). 

“Siticeous Sagger Mixtures,” Jour., 3, [1] (1920). 

“Notes on the Load Behavior of Aluminous Refractories,” Jour., 3 [2] (1920). 

“Notes on Porcelain Glass Pot Mixtures,” Jour., 3 [7] (1920). 

“The Transverse Strength of Fire-Clay Tiles at Furnace Temperatures,” Jour., 
4, [7] (1921). : 

“Possibilities of Terra Cotta Castings,’ Jour., 4 [11] (1921). 

“Study of Some Bond Clay Mixtures,” Jour., 4 [11] (1921). 

“Effectiveness of Different Methods of Making -Absorption Determinations as 
Applied to Hollow Building Tile,” Jour., 5 [11] (1922). 

“Capping for Compression Specimens,” Jour., 6 [5] (1923). 

“Effect of Grog Additions on Fire Resistance of Hollow Tile,’ Jour., 6 [6] (1923). 

“Rurther Studies on Cast Glass Pots,” Jour., 6 [8] (1923). 

“Progress Report on Specifications for Refractories,” Jour., 6 [10] (1923). 

“Strength, Absorption and Freezing Resistance of Hollow Building Tile,” Jour. 
7 [3] (1924). 

“Notes on the Behavior of Refractories in Glass Melting Furnaces,” Jour., 7 
[8] (1924). 

“The Laboratory Testing of Aluminous Refractories,” Jour., 7 [9] (1924). 
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VITREOUS ENAMELS 


“Ground Coat Enamels for Cast Iron,”’ Jour., 1 [2] (1918). 

“Preparation and Application of Enamels for Cast Iron,” Jour., 1 [8] (1918). 

“Control of Luster of Enamels,” Jour., 1 [9] (1918). 

“Enamels for Cast Iron,” Jour., 1 [10] (1918). 

“The Cleaning of Sheet Steel and Iron for Enameling Purposes,” Jour., 2 [11] (1919). 

“Classification of Enamels for Sheet Steel,” Jour., 3 [12] (1920). 

“The Cause and Control of Fish Scaling of Enamels for Sheet Iron and Steel,” 
Jour., 4 [8] (1921). 

“Some Relations of Composition to Solubility of Enamels in Acids,” Jour., 4 [9] 
(1921). 

“The Production of Some White Enamels for Copper,” Jour., 4 [10] (1921). 

“Wet Process Enamels for Cast Iron,” Jour., 5 [10] (1922). 

“The Effect of Some Substitutes for Tin Oxide on the’ Opacity of White Enamels 
for Sheet Steel,” Jour., 6 [5] (1922). 

“The Relations between Composition and Properties of Enamels for Sheet Steel,”’ 


Jour., 6 [10] (1922). 


“Factors Affecting the Warpage of Sheet Iron and Steel in Enameling,” Jour., 7 


[5] (1924). 
“The Development of Some Jewelry Enamels,” Jour., 7 [12] (1924). 


GLAass 

“Variation in Soda, Lime, and Magnesia Content of a Glass of the Type RO;SiO:,”’ 
Trans., 17 (1915). i 

“Observations on the Formation of Seeds in Optical Glass,” Jour., 1 [2] (1918). 

“Strength Tests of Plain and Protective Sheet Glass,” Jour., 1 [11] (1918). 

“Procedure in the Manufacture of Optical Glass,” Jour., 2, [6] (1919). 

“Production of Selenium Red Glass,” Jour., 2 [11] (1919). 

“Comparison Tests for Striae in Optical Glass by the Brashear Converging Light, 
Direct View Method, the Bureau of Standards Tank Immersion Method, and the Short, 
Range Projection Method,” Jour., 2 [12] (1919). ; 

“Disintegration of Soda-Lime Glasses in Water,” Jour., 5 [8] (1922). 
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“The Microscopic Identification of Stones in Glass,”’ Jour., 7 [1] (1924). 

“Tests on the Resistive Qualities of Soda-Lime Glasses to Water,” Jour., 6 [4] 
(1923). 

“A Study of the Origin and Cause of Stones in Glass,” Jour., 6 [6] (1923). 

“The Mechanical Strength of Glazing Glass,” Jour., 6 [9] (1923), 


MISCELLANEOUS 


Raw MaTERIALS—THEIR PROPERTIES, USES AND MErHons oF TESTING 

“Note on the Viscosity of Clay Slips as Determined by the Clark Apparatus,” 
Trans., 12 (1910). 

“Notes on the Preheating Treatment of Clays,” Trans., 12 (1910). 

“The Dehydration of Clays,” Trans., 14 (1912). 

“The Effect of Overburning on the Structure of Clays,’”’ Trans., 15 (1913). 

“Function of Time in the Vitrification of Clays,” Trans., 15 (1913). 

“The Electrical Conductivity of Clays and Clay Suspensions,” Trans., 15 (1918). 

“Study of Some Calcareous and Magnesium Slags,” Trans., 15 (1913). 

“The Temperature Porosity Relations of a Clay Prepared in the Plastic and in the 
Moist Condition,” Trans., 15 (1913). 

“A Note on the Reduction of Fe:O;,’”’ Trans., 16 (1914). 

“The Compression, Tensile, and Transverse Strength of Some Clays in the Dried 
States,” Trans., 16 (1914). 

“The Flow of Clays under Pressure,” Trans., 16 (1914). 

“A Laboratory Oven Provided with Recording Attachments for the Study of Dry- 
ing Clays,” Trans., 16 (1914). 

“Viscosity of Some Shales at Furnace Temperatures,” T° rans., 16 (1914), 

“The Use of Deflocculating Agents in the Washing of Clays and the Effect of the 
Process upon the Color,”’ Trans., 17 (1915). 

“Note on Thermal Electric Phenomena Observed in Some Silicates,’’ Trans., 17 
(1915). 

“A Study of Fire Clay, Shale, and Surface Clay Mixtures with Reference to Their 
Porosity Temperature Relations,” Trans., 17 (1915). 

“The Relation between the Modulus of Elasticity and the Porosity of Burned Clay,” 
Trans., 17 (1915). 

“Deformation of Plastic Bodies under Compression as a Measure of Plasticity,” 
Trans., 17 (1915). 

“Microscopic Investigation of Some Compounds Noted in the Systems Soda— 
Zine Oxide-Silica and Soda—Zinc Oxide-Titanic Oxide-Silica,” T: rans., 17 (1915). 

“On the Attainment of Reliable Temperature Measurements in the Ceramic In- 
dustries by Means of Thermocouples,’”’ Trans., 18 (1916). 

“Softening Points of Potash, Feldspar—Steatite Mixtures,’ Trans., 18 (1916). 

“Heat Balance of a Continuous Tunnel Kiln,” Trans., 19 (1917). 

“An Instrument for Measuring Plasticity,” Trans., 19 (1917). 

“Properties of Some American Bond Clays,” Tvans., 19 (1917). 

“Test of a Producer Gas-Fired Periodic Kiln,” Jour., 1 [1] (1918). 

“Tests of Clays and Limes by the Bureau of Standards Plasticimeter,” Jour., 1 
[3] (1918). 

“Applications of the Polarizing Microscope in Ceramics,” J our., 2 [9] (1919). 

“The Use of American Raw Materials in the Manufacture of Whiteware Pottery,’ 
Jour., 3 [2] (1920). 

“The Testing of Clays for Concrete Aggregate,” J our., 3 [3] (1920). 

“Effect of Aluminum Chloride upon Clays,” Jour., 3 [12] (1920). 
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“Use of American Raw Materials in the Manufacture of Whiteware Pottery,” 
Jour., 3 [12] (1920). 

“Note on the Effect of Time on the Drying Shrinkage of Clays,” Jour., 4 [4] (1921). 

“The Water Smoking of Clays,” Jour., 4 [5] (1921). 

“Absorption of Sodium Hydroxide by Kaolins,” Jour., 4 [6] (1921). 

“Use of Special Oxides in Porcelain Bodies,” Jour., 4 [10] (1921). 

“The Plasticity of Clays,’ Jour., 5 [6] (1922). 

“Comparative Tests of Foreign and Domestic Whiting,” Jour., 5 [12] (1922). 

“Effect of Hydrogen Ion Concentration upon Clay Suspensions,” Jour., © [9] 
(1928). 

“Thermal Expansion of Fused Quartz,” Jour., 7 [11] (1924). 


REVISED LIST OF PUBLICATIONS ON CERAMIC INVESTIGA- 
TIONS—BUREAU OF MINES! 


The following list gives the title and author of various publications of the Ceramic 
Experiment Station, Columbus, Ohio, of the Bureau of Mines, together with other 
ceramic publications of the Bureau, which have been published in technical journals 
and by coéperating agencies. ‘The list also includes the publications on ceramics which 
have been issued as bulletins, technical papers, or mimeograph Report of Investigations 
of the Bureau. 


Papers Published in the Technical Press 


H. G. Schurecht, “The Effect of Some Electrolytes on the Properties of Clays,” 
Jour. Amer. Ceram. Soc., 1 [8], 201 (1918). 

H. G. Schurecht, “A Pycnometer Operated as a Volumeter,” Jour. Amer. Ceram. 
Soc., 1 [8], 556 (1918). 

H. G. Schurecht, “The Properties of Some Ohio and Pennsylvania Stoneware 
Clays,”’ Jour. Amer. Ceram. Soc., 1 [4], 267 (1918). 

M. C. Booze, “The Fusibility of Graphite Ash and Its Influence on the Refrac- 
toriness of Bond Clay,” Jour. Amer. Ceram. Soc., 2 [1], 65 (1919). 

R. T. Stull, “Behavior under Brass Foundry Practice of Crucibles Containing 
Ceylon, Canadian and Alabama Graphites,” Jour. Amer. Ceram. Soc., 2 [3] (1919). 

H. G. Schurecht, “Experiments in Dead-Burning Dolomite,” Jour. Amer. Ceram. 
Soc., 2 [4], 291 (1919). 

R. T. Stull and H. G. Schurecht, “Effect of Variable Pressure and Tar Content on 
the Briquetting of Alabama Graphite,” Jour. Amer. Ceram. Soc., 2 [5], 391 (1919). 

M. C. Booze, “Some Properties of Bond Clays for Graphite Crucibles,”’ Jour. 
Amer. Ceram. Soc., 2 [6], 461 (1919). 

H. G. Schurecht, ‘The Effect of Electrolytes on the Properties of Graphite Crucible 
Bodies,’ Jour. Amer. Ceram. Soc., 2 [6], 443 (1919). 

H. G. Schurecht, “A Machine for Testing the Hot Crushing Strength of Firebrick,”’ 
Jour. Amer. Ceram. Soc., 2 [8], 602 (1919). 

R. T. Stull, “The Position of Clay Products in the Field of Earthen Products,” 
Brick & Clay Record, March 6 (1919). 


R. T. Stull, “Graphites and Bond Clays for Crucible Making Purposes,” Proc. 


22nd Convention, Am. Mining Congress, p. 766, November 17-21 (1919), - 


1 Compiled by L. E. Geyer, Bureau of Mines. 
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R. T. Stull, “The Need of Technical Assistance in the Brick Industry,” Jour, 
Amer. Ceram. Soc., 3 [3], 180 (1920). 

R. T. Stull, “Government Service in Developing the Clay Industry,” The Clay 
Worker, March 25 (1920). 

H. G. Schurecht, ‘‘Elutriation Tests on American Kaolins,”’ Jour. Amer, Ceram. 
Soc., 3 [5], 355 (1920). 

H. G. Schurecht, “Behavior of Firebrick in Malleable Furnace Bungs,” Jour. 
Amer. Ceram. Soc., 3 [7], 556 (1920). 

R. N. Long, ‘“The F usibility of Mixtures of Graphite Ash and Bond Clays,” Jour. 
Amer. Ceram. Soc., 3 [8], 626 (1920). 

H. G. Schurecht, “A Direct Reading Overflow Volumeter,”’ Jour. Amer. Ceram. - 
Soc., 3 [9], 730 (1920). 

R. T. Stull, “Some Properties of Refractories,’ Proc. Elec. Fur. Assn., Niagara 
Falls, N. Y., Oct. 6, 1920. 

H. W. Douda, “The Effect of Wet Grinding, Screening and Electrolytes and Dex- 
trins on Clays of Low Plasticity,” Jour. Amer. Ceram. Soc., 3 [11], 885 (1920). 

H. G. Schurecht, “Experiments in Aventurine Glazes, Jour. Amer. Ceram. Soc., 
3 [12], 971 (1920). 

H. G. Schurecht, “Experiments in Dead-Burning Dolomite and Magnesite,” 
Jour. Amer. Ceram. Soc., 4 [2], 127 (1921). 

H. G. Schurecht, “Some Properties of Bodies and Glazes Used in the Pottery In- 
dustry, together with Notes on Lusters and Aventurine Glazes,” N. J. Ceramist, 1 [1], 
March (1921). 

H. G. Schurecht, “Note on the Effects of Firing Temperatures on the Strength of 
Fireclay and Stoneware Bodies,” Jour. Amer. Ceram. Soc., 4 [5], 366 (1921). 

H. G. Schurecht, “The Separation of Lime from Dolomite,” Jour. Amer. Ceram. 
Soc., 4 [7], 558 (1921). e 

H. G. Schurecht, ‘Sedimentation as a Means of Classifying Extremely Fine Clay 
Particles,” Jour. Amer. Ceram. Soc., 4 [10], 812 (1921). 

R. T. Watkins, “The Degree to Which Different Glaze Compositions Take Vapor 
Lusters,” Jour. Amer. Ceram. Soc., 5 [1], 28 (1922). 

H. G. Schurecht, ‘The Microscopic Examination of the Mineral Constituents of 
Some American Kaolins,” Jour. Amer. Ceram. Soc., 5 [1], 3 ( 1922). 

G. A. Bole, “Mechanism of Plasticity from Colloid Standpoint,”’ Jour. Amer. Ceram. 
Soc., 5 [8], 469 (1922). 

R. B. Gilmore and A. H. Fessler, “An Account of an Investigation of Some Georgia 
Clays and Bauxites,” Bull. Amer. Ceram. Soc., 1 [9], 193 (1922). 

G. A. Bole and F. G. Jackson, “A Simple Control Porosimeter,” Brick and Clay 
Rec., 61 [5], Sept. 5 (1922). 

H. G. Schurecht, “The Mechanical Movement of Water through Clays and Its 
Control,” Jour. Amer. Ceram. Soc., 5 [12], 928 (1922). 

F. G. Jackson and L. I. Shaw, “The Purification and Analysis of Zirconium Ox- 
ide,” Jour. Amer. Chem. Soc., Dec. (1922). 

H. G. Schurecht, “Note on a Direct Reading Automatic Laboratory Scale for Weigh- 
ing Briquettes,” Jour. Amer. Ceram. Soc., 6 [3], 491 (1923). 

H. G. Schurecht and H. W. Douda, ‘‘The Properties of Some Clay-Like Materials 
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EDITORIALS 


THE BEGINNINGS OF CERAMIC EDUCATION IN THE 
UNITED STATES! 


By EDWARD ORTON, Jr. 


The sense in which the phrase, ‘“The beginnings of ceramic education’ 
is used, is open to two interpretations. The simple and obvious meaning, 
of course, deals with the formal establishment of a school and the begin- 
ning of class work. But I venture to say that never did any educational 
movement actually have its beginnings on the opening day of a school. 
A school, if it ministers to a real need of mankind, is sure to have its roots 
deep down in years of groping and more or less inarticulate quest on the 
part of great numbers of people. And, by that same token, the real 
beginnings of education in any subject are found when some student and 
thinker produces and gives to his kind a scholarly achievement in that 
subject, be it a history, discovery, or prophesy, anything which clarifies 
hazy thought—which crystallizes views and opinions—which enables the 
mind to visualize what it could not previously isolate from other partly 


known or partly guessed facts. 
I take it that on this occasion, it is to this second or broad aspect of the 


1 Address on the Thirtieth Anniversary-of Ceramic Education, held at the Ohio 
State University, Monday, February 16, 1925. 
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subject that we should devote ourselves, especially as what need be said 
upon the first can be well covered in but little space. 

In the sense, then, that education means scholarship rather than school- 
ing, ceramic education in the United States had its rise chiefly in two con- 
tributing streams, which flowing more or less parallel for a time finally 
came together with the establishment of the first ceramic school. ‘These 
two streams were first, the work of mining engineers and metallurgists, 
to whom silicate chemistry chiefly meant the art of controlling the forma- 
tion of fluid slags in their furnaces, to the end that they might separate 
the metal from its ore, and secondly, the work of the economic geologists, 
who felt that their mission in life was to tell what our mineral resources 
were, and for what they might conceivably be used. 

It would not be fair to wholly exclude from a share of this early scholar- 
ship, the representatives of the ceramic industries themselves, or to deny 
that the cravings for better knowledge on the part of clay workers did add 
its quota to the growing science. But to follow the analogy used earlier, 
their early contributions to the technology of ceramics in this country 
were as.a small rivulet compared to the two main streams above set forth. 

The work of the mining engineers and metallurgists, for they were both 
the same thing in those days, necessarily concerned itself as before stated 
with slag production. They were the first to teach in the technical schools 
of this country the art of practical control of silicate melts. In their search 
for rational practical rules for varying the fusibility of silicate melts, they 
devised and used the oxygen ratios of the basic and acid constituents of 
the slag. ‘They borrowed from mineralogy the crude molecular formulas 
by which mineral compositions were then indicated or guessed at. In 
the variety of bases existing in and apparently entering into perfect com- 
bination in the commonest silicate minerals, and in the fluctuating ratios 
in which they seemed able to take part in the formation of an apparently 
definite crystalline compound, they found the warrant for using fractional 
molecular formulas for expressing the constitution of these slags. And 
they found these ratios, however unscientific the conception of fractional 
molecules might be, the only practical or fruitful way to get at the ween 
of silicate formation and control, so vital to their business. 

Another thing which the metallurgist taught us was that the eet 
characteristics of a melt might be predicted on the basis of this same frac- 
tional molecular formula or oxygen ratio. He produced slags ranging from 
fairly perfect transparent glasses, all the way down through the vitreous, 
the vitrified, the stony, to the crumbling self-slaking material which set 
into an hydraulic cement on exposure to weather. Thus his work tied 
into that of the glassmaker on the one end, then the clayworker, and 
finally on the other extreme the cement manufacturer, and showed all 
through their kinship and the key to their common problems. 
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In still another way, the metallurgist touched upon the field of the 
future ceramist, v2z., in his study and use of refractory materials. ’To the 
metallurgist, these are the key to his business, the sine qua non of successful 
operation. The metallurgist seldom if ever devoted to the study of clays 
or other refractories any very extended attention, other than to settle the 
apparent cause of failures and unsatisfactory results in his furnace walls 
and hearths. In other words, his studies were more or less impatiently 
diverted from what he considered his real field—the metals, their ores and 
their reduction, to the clays, the quartz or the basic minerals used to hold 
his molten fluids in their crucibles. But, whether he studied clays because 
he liked to, or because he had to, matters not, for he very successfully 
established the fundamental principles of the art of making refractory 
materials, and choosing the appropriate refractory for a given purpose. 

In these three several ways then, the metallurgist had laid the founda- 
tions for the ceramist before the latter began to claim his field, the use 
of fractional molecular formulas to express the ratios of silicate composi- 
- tions, the association of physical properties with molecular ratios in 
silicate melts, and the use and theory of making heat resisting minerals 
for furnaces. 

The great avenue through which these researches were made available 
to engineers, chemists and metallurgists was through the Transactions of 
the American Institute of Mining Engineers. This great society was for 
years a powerful figure in metallurgy and chemistry as well as in mining 
and ore-dressing. There were also some high grade technical journals 
which published some original matter, such as the Engineering and Mining 
Journal of New York and others. But, in general, these papers reworked 
the Proceedings of the A. I. M. E. and other scientific and tecHinical bodies, 
and made them more generally available. 

But, while credit must not be withheld to these early metallurgists, 
mineralogists and chemists, who let in the first light on the foundations 
of ceramics, it must also be said that they had no special interest in 
ceramics, were not working in ceramics, and so far as they were concerned, 
there would probably have been no such thing as ceramic engineering 
recognized today, if the matter had been left to them. ‘Their contri- 
butions to this field were incidental, because in both metallurgy and 
ceramics, silicate production was an essential element—-in the one as 
a by-product, and in the other as the principal end in view. 

The other principal source of help to the clayworker in pre-ceramic 
school days was the work of the geological surveys of the several states. 
The economic geologist was perhaps less directly a contributor to the. 
chemical foundations, to ceramic chemistry, if one may use that phrase 
without offense to our chemical friends who say that chemistry is chemistry 
and needs no qualifying adjectives, than the metallurgist. He helped, 
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sometimes, on the mineralogical end, and he forced the clayworker and 
later the ceramist to broaden his foundations, and to get some conception 
of the complex mineral mixtures which constitute our clays. Without 
the work of the geologist, in explaining how rocks are made, and unmade, 
and the complex combinations, solutions, blendings, washings, elutriations, 
sedimentations, weatherings and denudations through which the surface 
materials of the globe are constantly passing, the ceramic chemist would 
have made slow work in getting a conception of what a clay is, and why 
it is as it is, and what one may expect of it and what not. 

But as in the case of the metallurgist, the interest of the geologist was 
incidental rather than direct. Clay was to him, and I may say, still is, 
among the least interesting of all rocks, because of its indefiniteness of 
composition and character. There is so much of it, that perforce he must 
treat of it in accounting for his mineral menu, but he has left it to the last, 


usually, in describing the mineral assets of any region. Inthe publications — 


of the early geological surveys of the different states, no important treatises 
on clays or clay resources appeared until pretty much everything more 
spectacular had been written up. 

But gold and silver are not everywhere. Iron, copper, lead and zinc, 
too, cannot always be depended upon to fill reports. So, in the end, the 
economic geology volumes got down to the homely rocks and minerals— 
the sandstones, the limestones and lastly the claystones. And we owe 
these old surveys a great debt, for they did bring together enough of the 
mineralogy and geology of clays to make the chemical problems of the 
clayworker much more intelligible, and his efforts to control composition 
and properties of ceramic mixtures much more certain than would have 


_ been otherwise possible. 


But, curiously enough, the early geological surveys made another con- 
tribution to ceramic engineering, scarcely less important or fundamental 
than what they told as of the origin, composition, properties and occurrence 
of clays. ‘They gave to the world, if not the first, at least the best treatises 
on the technology of the clay industries. The older books written by clay 
workers upon the processes of their art are rather heavy and lumbering 
material, compared to the much better treatises which appeared in the 
geological reports of various states. 

‘The pioneer of these reports was Cook’s Report on the New Jersey Clays 
published about 1874—which was followed by that of Ohio in 1883 and 
again in 1893, and that of Wheeler in Missouri in 1897. Many others 
have followed, but mostly after ceramics had set its seal on this field 
and usually the later works were done by men of more or less ceramic 
training. But it is a fact that the first and for a long time practically the 
only effort to discuss kilns, driers, mechanical processes for forming 
ware, plant layout and design occurred in the geological survey reports, 
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and from there they filtered slowly into the trade through direct use of 
the books and the reworked articles in the trade journals. 

It may well be enquired what contributions to ceramic technology, 
coming directly from the industry, had appeared in English texts as a 
source of inspiration to the clayworker and ceramist prior to the advent 
of the schools. There was a very marked paucity of such material. In 
1894 an effort was made to obtain everything directly bearing on the 
science of ceramics in any language for the library of the newly established 
school. ‘There were in all about 60 or 70 books found, 75% were in Ger- 
man, 15% in French and the remaining 10% were in English, but nearly 
all discussed English ceramic practice, which differs so markedly from 
American practice as to afford practically no assistance to our clayworkers 
here. 

In 1895 a little volume appeared, printed in a small edition which was 
soon exhausted, which marked the turning point in this country. I refer 
to the “Chemistry of Pottery” by Karl Langenbeck, then chemist of the 
American Encaustic Tiling Company of Zanesville. ‘This book made at 
once a profound impression, it was like opening a blind and admitting 
a brilliant beam of sunshine into a large dark hall. Though it did not 
illuminate the corners, it gave that first priceless illumination which showed 
the outlines of the space, and where the corners were. Nothing that has 
appeared before or since originally in English, has exercised so great an 
effect. The translation of Seger’s ‘Collected Writings’ in 1900 was 
an epoch-making step to Americans, placing the wealth of Seger’s knowl- 
edge and his still more valuable methods of approach to ceramic prob- 
lems in their reach. But that was a foreign book, and came after Langen- 
beck’s by several years. 

At this same time, the trade journals in the English language dealing 
with clayworking were few and not of high grade. No English speaking 
journal in the early days up to about 1895 or possibly 1900 appeared which 
compared at all favorably with several of the German technical journals, 
which were the place of original publication of much of the very best work 
done by the brilliant and able German, Hermann A. Seger, his pupils and 
successors. ‘The English and American trade journals were very slow in 
getting upon a scientific plane and while they helped to circulate what 
matter did appear in English upon ceramic subjects, it can not truthfully 
be claimed that they produced much new material, or really added much 
to human knowledge in this field. 

The literature of ceramic art prior to 1900 was abundant, in many 
languages. Even English had many large and costly treatises, dealing 
with history, the marks of various potters, illustrations of their wares, and 
a wealth of material upon the design and embellishment of pottery, tiles, 
glass and enameled wares of all ages. But this material, of course has 
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little value to a scientist or engineer, for when the artist, or collector, or 
connoisseur writes of his specialty, it almost invariably shows the paucity 
of his knowledge of the chemistry and technology of the subject. 

In the foregoing, I have tried to indicate what the situation of the 
American clayworker and ceramist was, so far as sources of technical 
information on his business were concerned, in 1894. He had virtually 
no treatises, and those accessible described an industry wholly different 
from the clayworking he knew about in practice. He had no journals, 
excepting those which knew no more than he knew himself. ‘Those 
which he had did not bring to him the stores of knowledge tied up 
in scientific literature in foreign tongues and general chemical publications. 
He had no technical societies of solid scientific or engineering grade. The 
one clayworking organization of more than local extent in those days was 
the National Brick Manufacturers’ Association—then about six years old, 
and keenly alive, anxious and ready to use anything that had apparent 
scientific or engineering merit. But its management was non-technical, and 
unable to give it scientific guidance, and while the clayworkers of the 
country owe it much, it has never become an association of professional 
grade. ‘The clayworker and ceramist did have access to a limited but very 
valuable literature in metallurgy and geology, if he had the training to 
understand them, and the ability to apply their lessons to his own problems, 
which were not the same, though parallel. 

It may not be improper to briefly trace the influences and forces which 
led up finally to the establishment of the first English speaking technical 
school of engineering grade for clayworkers at this University in 1894. 

As usual in all human undertakings, a real step in advance comes from 
the effort to meet a bitter personal need. It is so with every invention 
and every discovery, or almost every one. People do not often hunt for 
things which need doing and deliberately set themselves to do them as 
a matter of general interest. At least, the day of the research student in 
pure science had not made itself so evident 30 years ago as it isnow. And 
even the research man, though he may not know to what use, if any, his 
facts will be put when discovered, is usually working systematically to fill 
a gap in knowledge with very definite intent. 

‘The personal need which furnished the motive for the effort which resulted 
in the founding of the first ceramic school was brought out into the open 
by the effort of an individual trained as a mining engineer, that is to say 
with some metallurgical, chemical and geological knowledge and experi- 
ence—to solve the problems of an ordinary clayworking industry. With 
such an education, and seven years of mining and metallurgical experience 
behind him, he attempted to operate a paving brick factory, with that 
sublime confidence which seems to protect the young and inexperienced 
from the worst consequences of their folly. 


ee 
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It is not necessary here to relate his trials and his failures. Suffice it 
to say that after two years of top-notch effort, he found that while his 
experiences did not disprove his chemical and metallurgical conceptions, 
or make him lose confidence in their basic soundness, they did show him 
conclusively that his training gave him only a very superficial grasp upon 
the problems of this ancient industry of clayworking. 

Then, by chance, the opportunity came to him to visit in an official 
capacity, hundreds of ceramic works in Ohio and neighboring states, and 
to exchange views with their respective leaders, and to endeavor to interpret 
their troubles and problems. And, out of these conferences, came the reali- 
zation that here was a mineral industry, one of the greatest, ranking second 
only to iron and steel in value of output, the oldest probably of all the 
arts of man, floundering along in the dark, without help, or interpretation, 
or preparation. And this realization accomplished what the personal 
need would probably not have accomplished—it would have been easier 
to change back to metallurgy or mining again. It brought the determina- 
tion, in behalf of the thousands of men struggling along in the dark, to 
provide a means whereby the principles of chemistry and physics and 
geology and metallurgy could be applied specifically to the field of the cer- 
amist, and whereby young men might be trained to draw their illustrations 
and make their analogies and work out their theories in terms of clays, 
and glazes, and enamels, instead of with metals and slags. It is the same 
chemistry and physics and mathematics, no matter to what it is applied, 
but the human mind is not often so keen that its logic can cleave merci- 
lessly through all the entanglements of the unfamiliar, and at once strip the 
problem down to its bare bones. Once in a generation does such a thinker 
appear. But most men’s vision does not go materially beyond the field 
of their experience, and the training of chemists to work in clays is just 
as logical and just as necessary to progress as to train them to work in 
metals, or in dyes or in physiological serums. 

So, out of the combination of personal need and a realization of the wide- 
spread need of others, the determination to start this school took form. 
It was a rash, almost a fool-hardy venture. It could never have taken 
place in any other country but our blessed America. But here, thank 
heaven, anybody can usually get the chance to make a fool of himself in 
his own way, at least once—and sometimes his folly leads to success. 

The actual steps of the founding of the first clayworkers’ school—the 
working up of the project—the solicitation of support of the clayworkers— 
the enlisting of the aid of organizations—the passage of an enabling act 
by the legislature—the final passage of the appropriation and the beginning 
of the work, do not offer anything of special novelty or outstanding interest, 
and the story has been told several times before. But, of all of that loyal 
group of people, many of them far from sure that the proposal was possible 
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of success, or of much value if successful, who worked so hard to put the 
proposition over, and who rejoiced so heartily when it was at least assured, 
there can hardly be one today who is not deeply grateful that he was so 
fortunate as to have had a hand in the beginnings of an enterprise, whose 
effects have been so far reaching and whose influence has been so mighty. 


THIRTY YEARS PROGRESS IN CERAMIC EDUCATION' 


By A. V. BLEININGER 


Ceramic education during its early period was undoubtedly built upon 


the work of H. A. Seger, and too much credit cannot be given to the 
clear and logical premises which he established. Seger’s work was of the 
quality which endures, and much of what he said holds today as it did 
forty years ago. His was the true scientific spirit, séarching humbly for 
the truth. 

Building upon the foundation erected by Seger but broadening the scope 
of research, our Professor Orton erected the superstructure of American 
ceramic technology which he at once widened into a conception which 
-ncluded all silicates used or produced in the industrial arts. 

he mode of attack employed by the Orton school of ceramic technology 
was that of a refined empiricism built upon the chemical and physical 
conceptions current at that time. There was a strong leaning toward 
the use of the methods of metallurgy as exemplified by the contributions 
of the American Institute of Mining Engineers, which at that time was in 
the full flower of its virile existence. "This was but natural since Professor 
Orton was by profession a metallurgical engineer. 

he difficulties involved in the precise study of the clay silicates then, as 
now, were great. Even the chemical analysis of the silicates is a slow and 
laborious operation and to obtain an insight into the real structure of the 
raw or fired materials it was necessary to resort to the employment of in- 
direct methods and the measurement of such phenomena as loss in weight 
and contraction in volume. Clays are such poorly defined, opaque arrange- 
ments of mineral matter that even under the modern methods of micro- 
scopic examination they only yield partially to the experienced petrog- 
rapher. At that time the conceptions of colloidal chemistry were en- 
tirely absent. 

‘The situation was somewhat different as regards glass which, owing to 
its physically more homogeneous character, and its tramsparency, was 
capable of being studied with greater facility. We find thus as early as 
1881 that systematic investigation of glass was begun at Jena which yielded 


1 Address on the Thirtieth Anniversary of Ceramic Education, Ohio State Uni- 
versity, Feb. 16, 1925. 
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that remarkable series of studies by Abbé and Schott which have become 
classic, and which still offer a fine example of how the physical properties 
of a substance may be correlated with its chemical composition. 

Again, in the case of the hydraulic silicates, particularly Portland 
cement, their crystalline character offers a means of direct attack through 
petrographic study. In this field that master investigator, H. Le Chate- 
lier, gave us the first insight into the nature of Portland cement in 
1887. 

Since all the igneous reactions of the silicates involve as determining 
factors both temperature and time, it is obvious that one of the main 
requisites for study in this field was the accurate measurement of the more 
elevated temperatures. This was afforded by the introduction of the 
thermoelement and the high resistance millivoltmeter. One of the first 
instruments installed by Professor Orton was a pyrometer of this type. 
It is questionable whether Orton could have conducted his classical work 
on the oxidation of carbon in clays without the aid of these more precise 
means of measuring high temperatures. At least it could not have been 
done so well. This topic cannot be dismissed without some reference to 
the early work of the newly created Bureau of Standards on pyrometry 
which was of great importance in assisting in this development. 

Gradually, then, our more or less empirical studies yielded to conceptions 
introduced through the development of the fundamental sciences. But 
it must be realized that in meeting the demand of the industries for specific 
information it was difficult to avoid the use of the methods which had 
produced useful results more rapidly than the precise but time consuming 
measurements of the physical and chemical laboratory. Pioneering work 
cannot always be choice in the means of its progress. 

At the same time we were confronted with the necessity of assimilating 
and correlating the vast experience of practical industry. For decades 
there had accumulated a large stock of practical in’ormation, and it be- 
came imperative that this be studied and classified. Without an ac- 
quaintance with this reservoir of knowledge any contemplated work would 
often be a duplication or misdirection of effort. ‘This aspect of ceramic 
investigation must not be neglected, and it explains why very often 
laboratory studies are carried on which have been solved in practice many 
years ago. 

Physical chemistry finds itself at a disadvantage when dealing with sili- 
cate reactions which take place at furnace temperatures, and which are 
limited by physical heterogeneity, enormous molecular friction, low heat 
conductivity, and other factors. 

The results obtained with aqueous solutions at atmospheric temperatures 
cannot be applied, and new tools must be found. It was fortunate that 
at the time when more attention was being paid to the application of 
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physical chemistry there was created the Geophysical Laboratory of the 
Carnegie Institution at Washington. ‘The intimate study of the silicates 
became part of its proper domain. It at once began to develop the mea- 
surement of elevated temperatures with a high degree of accuracy, and to 
specialize in the most refined methods of microscopic investigation. Upon 
the use of these instruments of research it developed a structure of facts 
in the field of silicate chemistry which is unique, and which is a source 
of pride to American science. Its influence radiates into every field of 
ceramic technology. 

It would be tedious to trace the gradual development of ideas in our 
field, and it might suffice to outline roughly some of the conceptions which 
we have reached at the present time. 

In dealing with such raw materials as the clays we are realizing that we 
must concern ourselves more and more with the minute and ultimate 
structure, and less with the gross structure. We are gradually adopting 
the methods of the chemistry of colloids through the study of the grain 
size by means of the ultramicroscope, the absorption phenomena, kata- 
phoresis, the determination of the hydrogen ion potential, electrical con- 
ductivity, the measurement of plastic and viscous flow, and other measur- 
able factors. It would not be at all surprising if through such work we 
were enabled to bring about decided changes in the structure of certain of 
our clays, as for instance in the conversion of the partially set colloids of 
the carboniferous fire clays to plastic bonding materials, and in destroying 
the excessively colloid nature of our secondary plastic kaolins. 

In the study of the dried and fired materials we are already at work in 
correlating all the physical properties, such as resistance to compression, 
tension, and transverse stress, the modulus of elasticity, density, porosity, 
volume changes, thermal expansion, thermal conductivity, electrical 
conductivity, etc. It is now generally realized that the minute structure 
of a silicate mixture is far less dependent upon the initial mineral com- 
position than we thought, and more and more upon the heat treatment it 
has received. We know that porosity and volume changes are but rough 
criteria of the molecular changes, and that we must rely upon microscopic 
examination and the fixing of some function such as the relation between 
time-temperature and true density, or between time-temperature and 
thermal expansion. The determination of isolated constants will not 
yield the information we must have. ‘he rapid extension of the applica- 
tion of the X-ray spectra which have been used in several ceramic prob- 
lems promises to be a powerful aid in the identification of crystalline struc- 
tures which develop upon heating, as for instance, to tracing the growth of 
mullite in porcelain. It is quite possible that such methods may assist 
in the production of the ideal electrical insulator for our high tension 
lines. 
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What has been said of the study of the fundamental properties of clay 
products applies also to glass and enamels for which we have available in 
addition a powerful and searching tool in the application of optical 
methods. 

Portland cement has probably received the most thorough microscopic 
study of all the silicate products, and we know more about its structure; 
but much remains yet to be done in elucidating the hydration process and 
in examining the colloidal products which it yields. 

Common to all of these industries is the study of the combustion proc- 
esses, and the problems of uniform heat distribution. While we have ac- 
complished much in this field a great deal remains to be done, particularly 
as regards the vital question of heat transfer and heat distribution. 

This rough outline of the status of our knowledge pertaining to the 
technology of the silicates has been attempted since it is part and parcel 
of the subject of ceramic education. ‘T‘he latter, as is true of all other 
fields of technical endeavor, is in a state of constant flux and growth. 
This means necessarily that ceramic education should be in the hands 
of men who are sensitive to this progress, and are able to keep pace 
with it. 

In this connection there is to be voiced the regret that with all of the 
activity which has prevailed in this field, there is available not a single 
text book which could be used to replace, at least in part, the lecture 
system by which the subject of ceramics is taught. ‘This is a most unsatis- 
factory state of affairs since it places upon the teacher the burdensome 
and risky task of selecting from the mass of old and new data those funda- 
“mental facts which he considers to be the most vital. It cannot be de- 
nied that this is a reflection upon the technical workers in this field. 

In this country we have provided for the collegiate training in ceramics, 
while in Europe the trade school has received more attention. We have 
made no serious effort to provide for those of the industrial workers who 
aspire to better things, but cannot do so by force of circumstances. We 
provide commissioned officers, but no sergeants and corporals. A good 
army needs both. There remains the question as to how this problem 
can be solved, and whether the university is justified in undertaking 
extension work. 

Finally, we must not neglect to make mention of a part of the system of 
ceramic education represented by the research activities of the Federal 
Bureau, the Bureau of Standards, and the Bureau of Mines, which have 
done much to enrich the store of our knowledge, and undoubtedly will 
contribute much more in the future. They have played a unique and 
important part in the development of the industries, and have made a 
distinct place for themselves in the making of ceramic literature, and hence 
n education. . 


KAODAA 
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THE FUTURE OF CERAMIC EDUCATION! 


By E. W. TILLoTson? 


It is fitting that the subject of ceramic education be discussed at meetings 
of a great ceramic technical society, and it is particularly appropriate that 
a symposium on the subject be held at this University on the thirtieth 
anniversary of the inaugural of ceramic instruction. For here has been 
established a department of ceramic engineering from which graduates 
have gone forth to become leaders in industry. It is clear, however, that 
any individual or institution in a position of leadership, cannot expect 
to maintain the advantage without continual effort for betterment. A 
convocation like the present one is an indication of the desire to train 
men even more satisfactorily for the growing needs of the ceramic indus- 
try, and represents real progress in education. 

During these thirty years there has been created a new professional 
group, ceramic engineers, a uniquely American profession. This new 
group has more than justified the effort extended in its development, 
for the ceramic industry is one of the few really basic branches of manu- 
facture in modern civilization. All industries, large and small, depend on 
some ceramic material for their very existence. Refractories, glass and 
ceramic materials of construction are essential in engineering. Many of | 
these dependent industries have resulted directly from the developments | 
of science, and probably all have benefited from scientific advancements. | 
It is therefore important that the parent of all industries should bring its 
own science to the highest possible development, and should train an ever- | 
increasing number of men in its technology, not only for the benefit of 
itself, but also of those other industries which employ ceramic products. 

The requirements of industry for trained men in ceramics are not being 
supplied. Eleven American schools are doing useful work in ceramic 
education, but the field is so broad and the opportunities so varied that 
the need for still more ceramists is growing constantly. If it be assumed 
that about four hundred graduates in ceramic engineering are now engaged 
in the industry, it is believed that an additional eight hundred ceramic 
engineers would not satisfy the country’s existing need for ceramic tech- 
nologists. Men trained in ceramic technology are required in the labora- 
tory for plant control, in the factory as operatives, in the business as 
executives and as technical salesmen, and in developmental work. This} 
statement applies not only to those industries in which ceramic product 
are being manufactured, but also largely to those industries in whic 


1 An address delivered at Ohio State University, Columbus, Ohio, on the Occasion 
of the Thirtieth Anniversary of the Founding of Collegiate Training in Ceramics, Febru 
ary 16, 1925. 

2 Assistant Director, Mellon Institute of Industrial Research, University of Pitts 
burgh, Pittsburgh, Pa. 
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ceramic products are used. For example, altogether too few of even the 
large users of fire brick, or of special refractories, have the ceramic engineer 
as a part of their organization. A pertinent illustration has been called 
to my attention recently: A copper-smelting company, which, for lack of 
expert ceramic knowledge within its organization, suffered constant and 
inexcusable loss. Similar instances in many other industries could be 
given, but the emphasis is upon the point that ceramic education extends 
beyond the production of ceramic materials and embraces as well the use 
of them. 

The opportunities for men trained in ceramics indicate then the de- 
sirability of attracting a greater number of promising students and en- 
couraging them to specialize in ceramic engineering. ‘This result can be 
accomplished mainly through suitable and systematic publicity by the 
schools themselves as well as by the AMERICAN CERAMIC SOCIETY. Litera- 
ture describing the fields of ceramics and setting forth the accomplishments 
of ceramic engineers and the opportunities for further achievement could 
be published and placed with professional advantage in the hands of pro- 
spective students. 

It is not the purpose of this discourse to consider specific courses of in- 
struction for the ceramic engineer. These courses can be and should be 
improved and standardized in so far as possible, and advantage should be 
taken of all existing agencies. It would be helpful to have direct co- 
operation with the Society for the Promotion of Engineering Education 
and to study the experience of the American Institute of Chemical Engi- 
neers in its revisory work in chemical engineering education. 

In general, it is clear that the scope of these courses should be made more 
basically broad rather than more specialized, especially during the first 
two years. The importance cannot be overemphasized of more thorough 
instruction in chemistry, including organic chemistry as well as geochem- 
istry, mathematics, physics and other fundamental sciences. ‘The value 
of sound grounding in English and economics should not be overlooked. 
These essential subjects contain the basic principles of which engineering 
is the application and are considered to be irreplaceable in the foundation of 
an engineering education. Indeed, the discussion of clays and of ceramic 
materials in the light of these sciences constitutes “ceramics,” the study 
of which, employing all the tools of science, is a responsibility of every 
department of ceramic education. Unless progress in the scientific as- 
pects of a subject is maintained, not only are the efforts of its sponsors in 
the past nullified, but it fails in possible accomplishment. ‘The saying of 
a certain ceramic manufacturer that, “In an age of progress, whoever 
clings to the methods of the past will soon find himself neglected and for- 
gotten,’ is true of science as a technological practice. ‘The particular 
courses devised and the methods of presentation, therefore, should be the 
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result of continued scientific investigations, carried on without the limita- 
tion of immediate industrial utility. Thus the importance of the several 
branches of chemistry and of other sciences can be evaluated and applied 
according to their weight in the curriculum. Such an atmosphere of 
research is advantageous not only in attracting prospective students, but 
also in its reaction on all the students. Only a few will devote themselves 
to research, but they will be more adequately trained in research method 
and the others will have a sympathetic understanding of research and its 
application. 

Proficiency in research and in underlying scientific subjects is not, of 
course, the full purpose of engineering education. It is equally important 
that the graduate acquire knowledge by personal experience in the in- 
dustry which he is about to enter. Coéperative training, which has proved 
of value in other branches of engineering, is equally available in the ceramic 
field, and its worth cannot be overestimated. Visits of inspection to plants 
are useful and important, but required employment in the factory during 
several months of each school year, for which credits would be allowed, 
should add materially to the fitness of the graduate for his professional 
career. ‘This type of training is included to a limited extent in the curricula 
of some of the ceramic schools. It should be encouraged, systematized, 
and extended in its scope and utilized as an important aid in ceramic edu- 
cation. 

In surveying ceramic literature, one is impressed with the lack of ade- 
quate treatises by American authors which can serve as text books in 
ceramic schools. ‘The literature is scattered widely, in periodicals and in 
institutional and governmental publications. Such a condition cannot 
exist indefinitely; and while the student should ever be familiar with the 
original sources of the literature of his subject, the time must come when 
that literature is inconvenient for class room use. The appearance of 
carefully prepared treatises on all branches of the American ceramic in- 
dustry, especially on heavy clay products, refractories, whiteware and 
porcelain, and glass, would be a welcome addition to technologic literature. 
It seems that such literature is necessary if ceramic education is to at- 
tain its highest efficiency, and if it is to fulfill the purpose of its founders. 
One is inclined to wonder why, after thirty years of achievement, at least 
a comprehensive work on the scientific principles of ceramics has not ap- 
peared from any American author. ‘The lack of such works may perhaps 
be regarded as a reflection on the solidarity of ceramic education in this 
country. Certainly the production of such treatises should receive sym- 
pathetic encouragement from the officials of the schools, if the importance 
of ceramic engineering is understood by them. 

A united and sustained plan of publicity giving information concerning 
the scope and purpose of ceramics and ceramic engineering is an im- 
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mediate need to prepare for the ceramic education of the future. Such a 
program should utilize every available means to inform people generally of 
the relation of the ceramic industries to their every-day experience, of the 
accomplishments of the ceramic engineer, and of the opportunities for 
trained technologists. It should not cease until the gospel of ceramics has 
been carried into every home in the land, so that the high-school student as 
well as the average citizen will know as much concerning it as he does of 
other professions. If such a plan can be carried through, there can be 
little doubt that the desired students will be found, that the demand for 
engineers trained in ceramic technology will be multiplied, and that cer- 
amics as a science and as a profession will reach the high plane and receive 
the recognition that the importance of it in our civilization justifies. 


ADDRESS OF THE RETIRING PRESIDENT! 


By R. D. Lanprum 


It is somewhat of an anachronism that the President of the AMERICAN 
CERAMIC SOCIETY who will preside over this Meeting, celebrating the 30th 
anniversary of collegiate education in ceramics, did not have the advantage 
of a course in any of these ceramic schools. His ceramic education, like 
that of a large proportion of our members, has come from a source not 
pictured or mentioned by Professor Watts (see p. 112). When this first 
ceramic school was but three years of age, the AMERICAN CERAMIC SOCIETY 
was created, and in its publications there is available to the whole world 
a large proportion of today’s ceramic knowledge. From these writings 
and from attending the meetings of the Society, vour President and an 
ever increasing host of others are obtaining a ceramic education. I wish 
I could make you realize what a tremendous influence the comparatively 
few ceramic graduates have had through the AMERICAN CERAMIC SOCIETY 
—and the work goes on. 

It is indeed a pleasure to stand before you today as president of this 
wonderful SociETy and to be able to state that the enlarged activities of 
the AMERICAN CERAMIC SOCIETY are no longer an experiment. They 
have proved a complete success. 

Our having a full time Secretary-Editor, advertising manager, and a 
business office here at Columbus has been of great advantage to us, and it 
is especially gratifying that during 1924, we lived well within our income. 
There is a balance on the right side of the ledger of almost three thousand 
(3000) dollars. 

The Journal and the Bulletin have been such that we can well be proud. 


* Presented at the Annual Meeting, AMERICAN CERAMIC Socery, Columbus, Ohio, 
Feb. 16, 1925. (General Session.) 
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Our original papers have been largely quoted in other technical journals, 
both here and abroad. 

Our work in the preparation of Bibliographies is going on. ‘Those on 
silica refractories and magnesite refractories are completed and distributed. 

It is regrettable that our total membership decreased last year. A part 
of this decrease is healthy. Some of those who dropped their membership 
on account of the increase in dues, by that very act showed their ineligi- 
bility. We do require that each member must be sufficiently interested. 
he influx of new members, however, should have been greater. It is 
the earnest belief of your president that our. policy this year of not cam- 
paigning for new members has been harmful. No enterprise can succeed 
without a sales department. The membership committee is our sales 
department. It did not function this year. 

One of our aims next year will be to make it impossible for any one 
interested in the silicate industries not to know what this Society has to 
offer them, and that we want them as members. 

On the other hand, the business of handling the advertising in the 
Journal merits our enthusiastic praise. The returns from advertising 
have increased greatly in spite of the fact that we have altogether dispensed 
with assistance from advertising agencies. ‘The members can help us 
next year in further increasing our income by indicating to their suppliers 
the advantage of advertising in the Journal. 

he team-work of the active workers among the members has been very 
gratifying, and I must emphasize especially the very efficient work of our 
Secretary, the Board of ‘Trustees, the Divisional and Sectional officers, } 
many of the committees, and the very efficient workers in the Secretary’s ] 
office. : 

We are under obligations, too, to the companies employing our trustees, 
the committeemen, and workers in our sections and divisions for the time } 
given so graciously for Society work. We fully appreciate this and thank § 
them. 

In this address of mine, I want to outline briefly the developments in 
the ceramic industries during the past year and to call attention to the 
individual members of a change that might be made in our general policy | 
to accelerate our accumulation of fundamental data. This work will 
largely have to be done by men trained for scientific work of the highest J 
type and, at the same time, thoroughly familiar with the problems of each 
individual industry. 

In my address last month “What the Industries Want from the Ceramic 
Scientist,’”’ I tried to define the term “Ceramic Scientist.’ In groping to 
differentiate between the Ceramic Scientist and the Ceramic Engineer, 
I said that the difference was analogous to the difference between the 
industrial chemist and the chemical engineer. The editor of Chemical 
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& Metallurgical Engineering has just coined the exact word I wanted. He 
has taken the first part of the word “‘scientist,’’ one learned in science, 
and the last part of the word “technologist,” meaning one skilled in tech- 
nology, to make the new word “scientologist.”’ 

The ceramic scientologist is the man required for this work. 

In most of the discourses on the subject of research, we find the speaker 
trying to define and distinguish between pure and industrial research. 
Of late, they have always ended with the statement that it js difficult to 
say where one leaves off and the other begins. It is the development of 
this scientologist in industry that has caused this trouble in definition. 

We have pictured in the back of our minds the scientist as an absent- 
minded individual, careless of everything except the small, rather abstract 
field in which he is working. In fact, in our frankest moods, he was 
exactly the kind of a person we did not want to be. 

To quote from the editorial, “He was considered as a being apart from 
ordinary mortals, unpractical and visionary.”’ 

Even before the war, perhaps largely through that great interpreter, 
Robert Kennedy Duncan, this idea in our country began to change. Pure 
scientific research began to find itself in industry. The practical men in 
the industries began to teach the scientist in the university the finesse of 
their processes, and the scientist began to teach the industrial man scien- 
tific methods and as the editorial mentioned goes on, “Science today is 
the helpmeet of industry; and the scientist who hopes to ‘arrive’ must 
have for his purpose in life the introduction of changes that will speed 
production, reduce costs and improve quality; he must devise applications 
and perfect processes for the utilization and conservation of resources and 
man power; he must benefit industry and, in doing so, benefit humanity. 

“This consummation of ideals may not be his immediate objective, but 
it indicates the purpose of his work. He cannot dissociate himself from 
the ultimate object, although this must not be allowed to influence actions 
or deflect the course in the direction of the scientific ideal, the discovery 
of fact. 

“The gap between the laboratory and the plant has narrowed so much 
of late that a bridge between the two is possible, whereby the scientist 
can emerge from his seclusion and, seeing the application of his researches, 
take a scientific interest in production problems.” 

The ceramic scientologist will be “up to the minute in theoretical knowl- 
edge,’’ and skilled in scientific method, but with a true appreciation of 
the necessity of using the equipment economically available and tem- 
peramental labor actually at hand to accomplish his results. 

“Sound practice is only theory tempered by compromise.’’ 

This bridge that has connected the blaring temple of industry with 
the quiet chambers of the laboratory and library, has had men passing 
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over it both ways. Not only has the scientist passed over this bridge 
to the joy of exerting scientific method in influencing men and compelling 
machinery and materials to act according to scientific laws; but the man 
whose undergraduate work has been in this bedlam of noise and profit 
has also crossed this bridge in a happy and enthusiastic procession of fellow 
workers to the laboratory and the library. 

Just look over the list of members in our own SOCIETY, and see how many 
of them have no degrees after their name. Come into our Division meet- 
ings tomorrow, and hear practical shop talk in the most technical language. 
Look over the papers published in our J ournal, and see how many of them 
ring true with exact knowledge of the industry itself. 

The superintendent of one of the plants with which I am connected has 
a paper tomorrow showing this drift of practical men toward things 
scientific. His subject is “The Swan Song of the Rule-of-Thumb 
Enameler.” 

Look over the classified list of the 15,000 members of the American 
Chemical Society, and see what a large proportion of them are office and 
plant executives. Look at the type of journals you will find on the desks 
of the purchasing agents of our industries. ‘These men are deeply in- 
terested in things technical. ‘That is one reason our Journal is such a 
good advertising medium. In the club cars of our transcontinental trains, 
find how well informed on technical subjects are your fellow travelers. 
And these men are the very sinews of our industrial life, the managers 
and the salesmen. 

Many are becoming eligible to what our Dr. Arthur D. Little calls the 
“Efth estate,” “composed of those having the simplicity to wonder, the 
ability to question, the power to generalize, and the capacity to apply.” 

No wonder the days of secrecy are over. The doers in the plant and 
laboratory today are speaking the same language. Openmindedness is 
becoming a part of common sense. 

‘he technical societies and their journals are having much to do with | 
this general give-and-take educational process, and we should be proud 
indeed of the part the AMERICAN CERAMIC Society is having in it. 

We have united in one common fold the silicate industries, and our } 
responsibility is great. Unlike the other societies—though our field is 

probably the oldest and although over 80% of this old earth crust is our 
domain—the fundamental knowledge that we have gathered together is 
very meager indeed. And this is to be expected of a field as old as 


ours. 

he art of such industries was fairly well developed through generation 
after generation of artisans long before science was known. ‘These artisans 
thought, and many of the older ones yet among us believe, this secret 
knowledge, handed down from father to son, this to be their stock-in-trade. 
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Their minds were adamant against either imparting it to others or letting 
a single change slip in. 

It is difficult to realize that when Josiah Wedgewood produced the Ply- 
mouth vase, Dalton’s theory was unknown, and it was thought that 
phlogiston escaping from the coal fired the ware! 

And yet, Mellor says of this versatile man, the inventor of the pyrometer 
as well as the creator of the Plymouth vase, ‘““Wedgewood’s private note- 
books teem with records of experiments in ceramic chemistry which would 
be creditable were they published tomorrow.” 

We must in some way find means to add to this fundamental knowledge 
of ours. We have advanced far in art and in engineering. It is interesting 
to note that Dr. W. E. S. Turner’s report of his visit to this country 
last year uses hardly more than a single page to tell of the scientific de- 
velopment of our glass industry in the last four years and fifteen pages to 
tell of our engineering advancement. 

Our achievements in the mechanical processes of glass manufacture 
are the marvel of the world. Five plants are now making sheet glass by 
the Fourcault process, and the commercial success of the Ford continuous 
flow method for making plate glass is astounding. ‘Thanks to our luxury- 
loving automobilist, practically every manufacturer of plate glass has 
made or is now making extensive enlargements. ‘The hand-blown window 
glass industry has almost disappeared. ‘The fireless leer is coming into 
its own. ‘The glass pot is largely being replaced by continuous tank 
furnaces. Torpedo shaped furnaces have appeared—eliminating the 
troubles caused by the molten glass cooling in the corners of the rectangular 
furnace. Even tumblers and other light ware are being produced in 
automatic machines. Mr. Brownlee’s scheme of super-insulation of 
furnaces is an interesting development. We are moving toward me- 
chanical perfection. 

On the artistic side of the glass industry we are progressing, too. The 
old heavy cut glass is being replaced by lighter shapes of beauty and 
color—even Dr. Turner had to admit our esthetic improvement. 

Many of the plants are maintaining laboratories, and the results of the 
work of technically trained men both in these laboratories and in the 
plants themselves are plainly shown in their products today. But the 
contributions of these to our general fund of knowledge are bound to be 
slow. Most of the results obtained in these laboratories are of immediate 
commercial advantage. It is scarcely to be expected that they will be 
furnished to competitors. 

It is, I believe, the next task of our Socrery to arrange some sort of a 
scheme where more research work of a more or less fundamental nature 
can be carried on. A scheme that will allow our Divisions to initiate as 
well as report research. 
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In the enameling industry the same thing is true. We have improved 
greatly the iron base that we use—our cleaning processes, our furnaces. 
Our plant routine is becoming reduced to order. 

There have been many new enameling plants erected during the past 
year, three very large ones. Probably the most novel installation this 
year, and one which makes a long step in the history of enameling, is the 
designing of a continuous plant by Alvin Sherman of Detroit. This plant 
will enamel the stove parts for the Detroit Vapor Stove Co. in a process 
that is almost 100% continuous. Ware will pass singly through the 
various tanks in the cleaning process, through the drier, and be delivered 
to the dipper for first coat application. The firing is done in a con- 
tinuous electrical furnace of unique design, a circular furnace some 15 
feet in diameter, with a revolving bottom. This bottom is a net-work 
of nickel chromium points, and on these points is placed the ware to be 
fired. ‘There are two openings in the furnace, side by side, one for the 
introduction of the ware, and the other for taking it out. The rest of the 
process, coating with white enamel, drying and firing, is also continuous. 
Three of these circular revolving furnaces are used, one for each coat of 
enamel. 

During the last year, much has been done in improving furnaces in the 
enameling industry. ‘The electrical furnace is gaining headway. An- 
other type of continuous furnace is now in use at Huntington, W. Va., 
in the plant of the Armstrong Mfg. Co: 

here has been quite a development also of electrical door opening 
devices, lever turn tilting tables, spraying machines, electrical brushing 
machines, movable dipping tubs, telescopic sieves and speed forks. 

My prediction is that the development in this industry over the next 
five years will be mainly toward complete continuous enameling proc- 
esses, and the production of the enamel frit in several centers in sufficient 
quantity so that it can be produced economically with the technical control 
necessary. 

The Enamel Division has taken to itself in a moderate degree, some 
initiative in planning and carrying through research work, mainly regard- 
ing plant and process problems. Just this year they have raised quite a 
sum for research. A precedent, mind you! 


Nineteen hundred twenty-four was a good year in the Refractories Indus- 
try. Although no new plants have been built, many improvements have 
been made in those existing. There is a tendency toward consolidation. 

Many mechanical improvements have been made in this industry, too. 
Machine pressing of both fire clay and non-fire clay refractories has re- 
ceived greater attention. Dressing machines have been developed. An 
automatic spalling test furnace was constructed and made a success. 
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Much attention has been given to drying problems. Two new types of 
drying pallets are interesting, one of enameled iron and the other of plaster 
of Paris. 

The refractories industry has been fortunate in that the Refractories 
Manufacturers’ Association has been entirely “‘sold” to the necessity for 
codperative research. 


On account of the boom in the building trades, this last year has been 
an unprecedentedly good one in those of our industries depending upon 
these trades. The value of the products in these industries reached a total 
far exceeding that of any other year; something like five hundred million 
dollars. The business, too, was profitable in spite of the fact that compe- 
tition brought prices down to a point where profit seemed impossible. 
This profit was the result of the gradual shift from hand power to horse 
power through continuous processes of firing, conveying and drying. 

Almost ten thousand million common bricks were produced. And think! 
They sold at a profit when the Chicago price was $12.00 a thousand. 
When we consider that by hand labor it costs as much to lay a thousand 
bricks as it does to lay them down on the job, we begin to realize the part 
that quantity production and effective processing has done. 

There were almost half as many more face brick manufactured last year 
than there were five years ago. Many paving brick companies have di- 
verted a part of their capacity to making face brick. 

Indicative of the alertness of the executives of these Heavy Clay Prod- 
ucts Industries, we note with approbation the formation of the Clay 
Institute. This was, I believe, the result of the definite recognition on 
the part of these executives that heavy clay products are a highly tech- 
nical problem. As Francis I’. Owens, chairman of the Heavy Clay Prod- 
ucts Division says, ‘“The production of heavy clay products is considered 
by some today just as technical as the manufacture of steel. ‘The fact 
that this great truth is becoming more and more recognized, means that 
we are on the threshold of wonderful developments.”’ And remember, 
it is not long since it was commonly believed that “anybody could make 
and fire brick.” 

Our Heavy Clay Products Division should see to it that our Society 
gives all the assistance possible. ‘They should see, too, that this Institute 
joins with us in our Ceramic Institute when this is formed, and thus have 
the benefit of a general guidance. ‘There is so much to be done that all 
must avoid duplication of effort. 


In the White Ware Industries the tendency is also toward continuous 
processes. The outstanding development probably being the complete 
tunnel kiln plant, including bisque, glost and decorating, such as the new 
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Homer-Laughlin plant. The floor tile has shown rapid growth, and chief 
among its developments has been the use of conveying systems and 
more atitomatic processing. In the electrical porcelain field automatic 
finishing machines for line insulators were developed. In the manufacture 
of sanitary ware the further development of the casting method was one 
of the big features. One plant has developed a continuous conveyor 
system on which the casting is done. Humidity control plays a very 
important réle in this system. The tendency as in other fields has been 
toward continuous driers. Larger and larger units are being cast in 
one piece. ‘The increase in the general adoption of tunnel kilns in the whole 
white ware industry is very gratifying. 

Most of us are radio fans; therefore, I know you were pleased, as I have 
been, to see this year several contributions to the advancement of radio 
come from our industries: The use of both glass and porcelain for insu- 
lating variable condensers. ‘This insulation has changed them from “‘low 
loss” to no loss. ‘The glass socket has just been introduced, and most 
unusual of all, a pottery radio horn which our friend McAfee manufac- 
tures and calls ‘“The Auditorium.” 

he various individual plants in these finer clay industries, of course, 
are carrying on technical research work, and are very generous in sharing 
the results of much of this with each other, through the Terra Cotta, and 
White Ware Divisions of our Society. Most of this, however, I believe, 
is in finding the application of truths already discovered to their own 
particular needs. We must, therefore, arrange some program so that 
new truths can be discovered; and, happily, we have two Divisions to supply 
the initiative. 

How often every single one of us threading our way through experiment 
after experiment are baffled from the lack of fundamental data. We 
are groping in the dark. What a very small sum would have to be spent 
in proportion to other forms of insurance so that in the future more data 
will be available. Dr. Washburn used the figure in outlining the plans 
for the refractories research, of 10% of the fire insurance premium now 
paid by each industry. ‘his seems ridiculously small when we think of 
the results it could accomplish. . 

The other day, I read Bruce Barton’s article on “Habits” in the last 
number of Good Housekeeping. He speaks of an interview with ‘‘a great 
scientist and inventor” which so beautifully illustrates a point I want to 
make, that I’ll quote him exactly. 

“The inventor began his talk in this novel fashion.” 

“Did you ever read Fabre’s book on the Wasp?” he asked. “The hunt- 
ing wasp is one of the most interesting of the species. It lives its brief 
summer existence. As fall draws near, it catches two big beetles and 
paralyzes them with a sharp sure thrust. Just one thrust in precisely 
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the right spot. No fumbling, no mistakes. Between the two beetles, 
it deposits its eggs, covers them, and having fulfilled its life work, lies 
down and dies. 

“In the spring, its children are hatched by the warmth of the sun. On 
either side of them is the food that will carry them through to self support. 
They eat, grow and fly away. They live their summer lives and in the 
fall they repeat the story of their parents. A wonderful story itis. A 
marvelous instinct it is that tells them just what beetles to select; just 
how to make that unerring thrust. Yet here is the tragedy of it: When 
the ruins of Pompeii were uncovered, the work of the hunting wasp was 
found—two beetles stung in precisely the same faultless fashion, laid on 
their backs in the unvarying way, wound round with the covering which 
has not changed in the slightest since the world began. 

“No improvement in all the ages. No single evidence of thought. 
Merely blind instinct repeating dutifully the perfections and imperfections 
of all that have traveled before. ‘‘That,” said the scientist, ‘is typical 
of the great majority of ushumans. We perform well enough the necessary 
functions of life, but there is no thinking in our processes—only instinct. 
We move in grooves. We are creatures of our yesterdays. Not once in 
a year do most of us sit down quietly and say to ourselves, ‘I am going to 
think out a new path and pursue it. I am going to see whether there is 
not some other way to do this thing than the way in which it has always 
been done.’ ”’ 

No one can accuse the AMERICAN CERAMIC Society, as far as we have 
gone, of “‘moving in a groove.” Some of us were among those that started 
this SocrETY with the one idea of injecting into the industry a little faith 
that science would assist even in brick making. ‘Then the Socrgty’s 
scope enlarged to include all clayworking. ‘Then the technical men from 
all the silicate industries were invited to become one with us. We thus 
changed the definition of the word “‘Ceramics.’”’ Later the annual Trans- 
actions was changed to a monthly Journal, and then the Bulletin added. 
The membership has grown to over two thousand. Seven societies in 
one—each Division’s work being nearly self determining. We have grown 
vigorously, but not in any way much different from other technical societies. 

We do semi-annually have the joy of keeping up friendships with others 
whose problems are ours, and contribute our bit each year in papers and 
discussions. ‘Then we go back to our various jobs of making certain that 
brick, or kitchen utensils or dishes or bottles are fit to bring profit to 
our employers. 

The other societies are doing these same things. Isn’t it time we made 
another move forward? 

Let each Division at this very meeting organize to initiate research. 
Hach one of them can take definite steps to find out what can be done. 
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One Division can best work through the trade association of its industry. 
With some of the Divisions, the work in their trade association is well under 
way. Get into this work. Let their research program at least have the 
counsel of your Division. 

Some of the Divisions will probably find it necessary to organize in some 
other way. Let’s make a start. 

A program of real research will need funds. These can be obtained. 
Ambrose Swasey, through other societies, has created an Engineering 
Foundation of half a million dollars for research work in engineering. 
Other philanthropists can be found. And if they cannot, and if your 
industry will contribute to ‘Gnsurance for scientific advancement’’ one- 
tenth the amount they pay for fire insurance—great things can be done. 
But this movement must be organized, and remember in organizing that 
the fundamental truths which must be searched for by one Division are 
very probably the same truths needed by every other Division. Let's 
organize to avoid duplication. 

During the war, science developed with extraordinary rapidity, because 
of the formation of groups of the most highly competent scientists in the 
world, and because of the creation of effective channels between these 
groups. 

‘he AMERICAN CERAMIC SocrETY can duplicate this performance in 
peace times. 

Our job this year is to see to it that an individual Research Institute is 
organized for each industrial group and a general Ceramic Institute to 
connect them all. 


ANALYSIS OF DATA REGARDING CERAMIC EDUCATION’ 


By ArTHUR S. WATTS 


1895—1 school—1 teacher—15 students—$2500 salary budget—$5000 
equipment and maintenance budget. 

1900—2 schools—4 teachers—less than 25 students. 

1925—10 schools granting ceramic degrees and 2 schools training ceramic 
art teachers—41 teachers—$108,500 amount salary budget—$12,760 
annual new equipment budget—value of ceramic teaching plants $500,250. 

In 1900 there were less than 25 enrolled ceramic students—in 1925 there 
are 536 enrolled ceramic students. 

In 1900 there were no students graduated with ceramic degrees—in 
1925 there are 493 graduates. It was not possible to obtain data regarding 
the occupation of graduates of all the ceramic schools but of 336 graduates 
reported 4% are in enamel industry, 5% are in the glass industry, 16% 


1 Presented at the Annual Meeting, Columbus, Ohio, Feb. 16, 1925. (General 
Session.) ; 
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are in the heavy clay industry, 12% are in the refractories industry, 8% 
are in the terra cotta industry, 18% are in the white ware industry, 6% 
are in research laboratories or teaching, 9% are in unlisted ceramic in- 
dustries, 141/.% are out of ceramics and 7'/2% are deceased or no record. 

In thirty years we have produced less than 500 graduates, have ac- 
quired a plant investment of $500,000 and are spending $100,000 per year 
for teachers. ‘This for an industry with a capital of $1,055,000,000 and an 
output which has a value of 800,000,000 per year. ‘The fixed investment 
for the technical growth of the industry represents .05 of 1% of the value 
of the invested capital and the salary investment for education represents 
-012 of 1% of the value of annual output. 


Survey of Ceramic Departments of the Universities 
The Ohio State University 


Founded 1895. Promoted by Dr. Edw. 
Orton, Jr. and Ohio ceramic industries. 

Original appropriation from State 
Legislature: For salaries $2500; for 
equipment and maintenance for one 
year $5000. 

Value of present teaching plant and 
equipment—$45,000. 

Present sources of maintenance, State 
appropriation. 

Distribution: salaries $10,450, new 
equipment $1900, maintenance, General 
University Fund. 

Original personnel—-Prof. Edward 
Orton, Jr. 


ARTHUR S. WarTTs. 


Lord Hall, Ohio State University, 
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Present personnel—Prof. Arthur S. Watts, Prof. R. C. Sloane, Instruc- 
tor, Jas. T. Robson, Mechanician, Jno. C. Lysatt, Student Weet: FG. 
Westendick. 

Registration of students by years—1895-96—15; 1897—10; 1898—12; 
1899—14; 1900—17; 1901—26; 1902—33; 1903—30; 1904—35; 1905—32; 
1906—45; 1907—63; 1908—54; 1909—54; 1910—61; 191144; 1912— 
34; 1913—42; 1914—49; 1915—65; 1916—63; 1917—49; 1918—39, 
1919—40; 1920—36; 1921—37; 1922—60; 1923—73; 1924—96; 1925— 
101. Total 1329. 

Distribution of graduates: Art 0; Enameled 
Metals 3; Glass 14; Heavy Clay Products 27; 
Refractories 22; Terra Cotta 19; White Ware 
36; Research Bureaus and Teachers 13; Mis- 
cellaneous Ceramics 15; Outside Ceramics 23. 
Deceased and No Record 21. ‘Total graduates 
193. 


New York State. School of Clay-Working 

and Ceramics 

Founded February, 1900. 

Original appropriation by New York State 
Legislature: $20,000 for establishment, equip- 
ment and one year’s maintenance. 

Value of present teaching plant and equip- 
ment—$40,000 as appropriated. 


EE eee 


CHARLES F. BINNS. 


Alfred University. 
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Present sources of maintenance, State appropriation only. 

Distribution: salaries $15,370.00, maintenance $4718.88. 

Original personnel—Prof. Chas. F. Binns, Prof. Blanchard. 

Present personnel—Prof. Chas. F. Binns, Prof. A. I. Andrews, Prof. 
A. H. Radasch, Prof. Marian Fosdick, Prof. Catharine N elson, Instructor 
Jno. Voorhies. 

Registration of students by years—1907—10 ; 1908—18; 1909—23; 
I910—35; 1911—34; 1912—35; 1913—47- 1914—39; 1915—39; 1916— 
46; 1917—40; 1918—59: 1919—53. 1920—85; 1921—103; 1922—97; 
1928—111; 1924—129. 

Total graduates 127. 


Rutgers College and the State 
University of New Jersey 


Founded 1902. Appropriation from 
State Legislature. Organized and func- 
tioning in 1903. 

Original appropriation: $12,000 by 
State Legislature at the solicitation of 
a group of prominent clayworkers. 

Value of present teaching plant and 
equipment—$150,000. 

Present sources of maintenance, State 
appropriation. 

Present maintenance fund $18,000 per 
annum. Distribution: Salaries $10,800, 
supplies and maintenance $5400, new 
equipment $1800. 

Original personnel—Prof. Cullen W. _  GkrorcE H. Brown. 
Parmelee. 


Rutgers College. 
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Present personnel—G. H. Brown, Professor of Ceramics and Director, 
W. L. Shearer, Assistant Professor, Malcolm B. Catlin, Instructor, E. J. 
Vachuska, Instructor. 


Registration of students—1925—30. 
Distribution of graduates: Data not 
available. 


University of Illinois . 

Founded 1905. Original promoters, | 
Prof. C. W. Rolfe; Wm. Hammer- 
schmidt; F. W. Butterworth; John 
Stipes; W. D. Gates; A. W. Gates; Dr. 
A. L.. Converse; D. V. Purington. 

Original appropriation by State Legis- 
lature: $5000 for 2 years’ maintenance. 

Value of present teaching plant and 
equipment—$30,697.28. 

Present sources of maintenance, Illi- 
nois Legislature. 

Distribution: salaries $19,658.40, new 
CULLEN W. PARMELEE. equipment $4060.74, maintenance 
$8652.88. 


Ceramics Building, University of linois. 
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Ceramic Engineering Station: Distribution of present maintenance fund: 
salaries $2478.35, new equipment $864.89, maintenance $1254.90. 

Original personnel—Prof. C. W. Rolfe, R. C. Purdy. 

Present personnel—C. W. Parmelee, Professor and Head of Bent: 
R. K. Hursh, Associate Professor, A. E. R. Westman, Research Associate, 
T. N. McVay, Instructor, E. G. Bourne, Potter, R. T. Watkins, Assistant, 
T. J. Wilson, Assistant potter, J. H. Cain, Mechanician. 

Northern Illinois Public Utilities Research assistants: E. P. Wright, 
W. H. Pfeiffer, A. J. Paul. 

Registration of students by years: 1905—1; 1906—5; 1907—17; 
1908—17; 1909—16; 1910—28; 1911—47; 1912—71. 1913—80; 1914— 
75; 1915—65; 1916—42; 1917—23; 1918—29- 1919—47; 1920—40; 
1921—72; 1922-66; 1923—82; 1924—89. 

Distribution of graduates: Art 0; Enamels 8: Glass 2; Heavy Clay 
Products 16; Refractories 11; Terra Cotta 6; White Ware 22; Research 
Bureaus and Teachers 7; Miscellaneous Ceramics 13; Outside Ceramics 
24; Deceased 5. ‘Total graduates 114. 


Iowa State College 
Founded 1906 by the Iowa Clay Products Manufacturers Association. 


Original appropriation by State Legislature. 
Value of present teaching plant and equipment—$31,550. 


Towa State College. 
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Present sources of maintenance, State appropriation. 
Distribution: salaries $11,800, new equipment $500 each year. 

Original personnel—Prof. Samuel Byer, 
Prof. Ira Williams. 

Present personnel—Associate Prof. Paul 
E. Cox, Asst. Prof. D. A. Moulton, Instructor, . 
Mary L. Yancey. 

Registration of students by years: 1910- 
1911—11; 1911-1912—6; 1912-1913—6; 
1913-1914—4; 1914-1915—4; 1915-1916— 
9; 1916-1917—7; 1917-1918—6; 1918-1919 
—5; 1919-1920—3; 1920-1921—3; 1921- 
1922—6; 1922-19283—8; 1923-1924—20; 4 
1924—-1925—35. 

Pau E. Cox. Distribution of graduates: Art 0; Enamels 

3; Glass 0; Heavy Clay Products 7; Re- 

fractories 3; Terra Cotta 0; White Ware 1; Teachers 1; Miscellaneous 
Ceramics 2; Outside Ceramics 2. Total graduates 19. 


University of North Dakota 


Founded 1910. Established by and under direction of Dean E. J. 
Babcock, College of Engineering. 


University of North Dakota. 
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Original appropriation by State. 

Value of present teaching plant and equip- 
ment—$20,000. 

Present sources of maintenance, State appro- 
priation. 

Original personnel—E. J. Babcock, Margaret 
K. Cable. 

Present personnel—E. J. Babcock, Dean Col- 
lege of Engineering, Margaret K. Cable, Assis- 
tant Professor. 

Registration of students by years—About 60 
per year. 

No degrees given. 


MARGARET K. Case. 


University of Washington 


Founded 1918. Original promoters, Dr. D. A. Lyon, U. S. Bureau of 
Mines and Dean Milnor Roberts, University of Washington. 

Original appropriation from current University funds. 

Value of present teaching plant and equipment—$58,000. 

Present sources of maintenance, annual appropriation by State plus 
U. S. Bureau of Mines Research fund. Distribution: salaries $4000, new 
equipment and maintenance $3000. 


University of Washington. 
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Original personnel—Ira A. Williams. 


Present personnel—Hewitt Wilson, 
Professor, J. R. Gedvetz. 

Registration of students by years—2 
graduate students, 2 seniors, 2 juniors, 
2 special, 4 electives. 

Distribution of Graduates: Art 0; En- 
amels 0; Glass 0; Heavy Clay Products 2; 
Refractories 2; Terra Cotta 2; White 
Ware 0; Research Bureaus and Teachers 
0; Miscellaneous Ceramics 1; Outside 
Hewitt WILSON. Ceramics 0; Total graduates 7. 


University of Saskatchewan 


Founded 1921 by the University in conjunction with the Provincial 
Department of Industries. 

Original appropriation—Provincial grant for salary and equipment. 

Value of present teaching plant and equipment—$30,000. 

Present sources of maintenance $6000 from University for salaries, $1500 
for laboratory expenses and a labor fund. 

Original personnel—Prof. W. G. Worcester. 


University of Saskatchewan. 


Present personnel—Prof. Worcester, labo- 
ratory Assistant W. H. Phipps. 

Registration of students—Ist year ?; 2nd 
year 6; 3rd year none; 4th year none. 

Distribution of graduates: Refractories 1; 
Heavy Clay Products 1; Total graduates 2. 


Georgia School of Technology 


Founded Feb. 1, 1924. 
M. L. Brittain, Central of 
B. Mifflin Hood Brick Co. 

Original appropriation 
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Promoters, Dr. 
Georgia Railway; 


$30,000 donation 
WoLSLEY G. WORCESTER. 


for building, etc., by the ceramic industries 


Georgia School of Technology. 


ARTHUR V. HENRY. 


of Georgia and $10,000 annual appropriation by 
the State. 

Value of present teaching plant and equip- 
ment—$40,000. 

Present sources of maintenance, State appro- 
priation of $10,000 per year. Distribution: 
salaries $4200, new equipment $2800, mainte- 
nance $3000. 

Original personnel—Dr. A. V. Henry. 

Present personnel—Dr. A. V. Henry, Mrs. 
J. B. Hosmer. 

Registration of students by years—Sophomore 
only represented—4. 
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The Pennsylvania State College 


Founded 1922 by Board of Trustees. 
Original appropriation was by State Legislature—$5235. 

Value of present teaching plant and 
equipment—$10,000. 

Present sources of maintenance, State 
appropriation. 

Distribution: Salaries $4000, new 
equipment $700, maintenance $535. 

Original personnel—Prof. Joseph B. 
Shaw. 

Present personnel—Prof. Joseph B. 
Shaw. 

Registration of students by years: | 
Junior, 6 Sophomores, 4 Freshmen— 
otal 11. 


JosErH B. SHAW. 


Pennsylvania State College. 


Newcomb College School of Art 


Pottery, molding and decoration started in 1896 by Mrs. Josephine 
Newcomb, Dr. B. Dixon, E. Woodward. 

Original appropriation was donation by Mrs. Newcomb. 

Value of present teaching plant and equipment—$25,000. 


EDITORIALS 123 


Present sources of maintenance, sale of pottery $12,000, school fund for 
instruction $2500. 

Original personnel—Ellsworth Woodward, Mary G. Sheerer, Joseph 
Meyer. 

Present personnel—Ellsworth Woodward, Mary G. Sheerer, Joseph 
Meyer, Vincent Axford, Chemist. 

Registration of students by years—1923-24, 51 students. 


North Carolina State College 


Authorized by Legislature January 1923. 
Organized September 1924. Promoter, Dr. 
W. C. Riddick, Dean of Engineering. 

Original appropriation by Legislature, 
$25,000. 

Value of present teaching plant and equip- 
ment—under construction. 

Original personnel—Prof. A. F. Greaves- 
Walker, Head of Dept., K. W. Reece, Student 
Assistant. 

Present personnel—A. F. Greaves-Walker, 
Head of Dept., K. W. Reece, Student Assistant. 

Registration of students by years—4 Fresh- 
men, 2 Sophomores, 1 Junior, 1 Senior, 30 
Short Course Students, 42 Correspondence Students for College Credit. 


ARTHUR F. GREAVES-WALKER, 
North Carolina State College. 


Page Hall, Mechanical Engineering and Ceramics Building at 
North Carolina State College, Raleigh, N. C. 
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THREE GREATEST ACHIEVEMENTS DURING THE 
PAST THIRTY YEARS 


We all recognize that the progress in the field of ceramics during the 
past thirty years far exceeds that of any similar period in its history but 
unless some inventory is taken it is doubtful if many of us will fully realize 
what wonderful strides have been made. 

‘he enormous field included by the ceramic industry makes it practically 
impossible for any single individual to make a fair and unbiased choice 
of the three chief attainments of the industry and it seemed wise therefore 
to solicit opinions from recognized leaders of the various ceramic groups 
and by analysis of the data presented arrive at a decision. 

he Chairman of each Division of the AMERICAN CERAMIC SOCIETY was 
therefore requested to indicate what he considered the three most important 
achievements in his particular field of ceramics. ‘The replies are listed 
below in brief form. A survey of the data brings us no nearer our objective 
since each field has attainments peculiarly its own. 

It would be unfair to make any classification and hence none will be 
attempted. 


Terra Cotta Industry 
1—The tunnel kiln which gives a more uniform product and shortens 
manufacturing time. 
2—The introduction of color and enamel work. 
3—The rust proof anchor and the expansion joint. 
W. D. Gates, Chairman, Terra Cotta Division. 


Ceramic Art 
1—Improvement in public taste in household ceramics due to trained 
supervisors of art in public schools and to art school education. 
2—More cooperation between the technician in the factory and the artist 
in the studio. 
3—Recognition by schools and colleges of the educational value of the use 


of clay. 
Mary G. SHEERER, Chairman, Art Division. 


Metal Enamel Industry 
1—Development of wet process enameling of cast iron both over ground 
coat and as single coat enamels. 
2—Improvement in types of furnaces in all branches of the enamel in- 
dustry. 
3—Extension of the uses of enamels both for utility and decorative pur- 


poses. 


R. R. DANIELSON, Chairman, Enamel Division. 
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Glass Industry 


1—Introduction of scientific chemical and physical control and research. 
2—Improved devices in the application of fuels for gas producers, tank 
furnaces and muffle leers. 
3—Development of machines to replace hand labor in glassware manu- 
facture. 
G. EF. Barton, Chairman, Glass Division. 


Heavy Clay Industry 


1—Improvement in quality and saving in fuel due to the publication of 
“Effect of Heat on Clay.”’ 

2—Development and utilization of fire-proofing. 

3—Recognition of the heavy clay industry as a technical industry com- 
parable to the manufacture of steel, etc. 


Francis T. Owens, Chairman, Heavy Clay Products Division. 


Refractory Industry 


1—Development of silica refractories making possible the modern by- 
product coke oven, open hearth furnace, electric furnace, etc. 

2—Development of artificial super-refractories as silicon-carbide and 
fused alumina. 

3—Scientific control applied to refractory manufacture. 


Frep A. Harvey, Chairman, Refractory Division. 


White Ware Industry 


1—Introduction of scientific methods of measurements and reasoning. 
2—Increased knowledge and control of pyrochemical and pyrophysical 
phenomena. 
3—Knowledge of the mineral structure of bodies and of the properties 
and functions of the mineral constituents produced during firing. 
F. H. Rippix, Chairman, White Ware Division. 


ACTIVITIES OF THE SOCIETY 


The 1925 Annual The 1925 Annual Meeting is now history. By unani- 
mous opinion of those attending it was a great success. Cor- 
diality, earnestness, and large expectations for the future 
characterized the frame of mind of each delegate. Although they were convened three 
miles distant from the hotels, the sessions started promptly at 10 a.m. and at 2 P.M. 
with good attendance. 

The registration totaled over 900. Subtracting duplicates, ladies, and students the 
roster shows 857 attending. The banquet was attended by 532. The exhibits were 
larger and more extensive than at any previous meeting of the SocIETY. 

Gratifying are the statistics of this 1925 Annual Meeting but of more importance 
are two outstanding inspirational facts. (1) The past four annual meetings have re- 
flected increasingly the soundness of the principle of decentralized activities and re- 
sponsibilities under the activating influence of a central office. To hold meetings of 
seven Divisions simultaneously, each arranged and managed by its own officers, the whole 
being harmonious in every respect, is a realization of an idea which many had thought 
wholly impractical. This 1925 Annual Meeting should be recognized as fully justifying 
continued collaboration of the several industrial groups on this program. (2) The second 
pleasing fact regarding this Meeting is found in the following analysis of the program 
participants: 


Meeting 


Authors from Number Per cent 
Cetamic Schools <.4.5e sie noes csi 22 13.4 
JOM BE aie ieee Se ary Rai oe ace cea 21 12.8 
Institutes, Associations and Users......... 16 9.8 
TriGustitalic. = es os entero tre npie es os 53.0 
164 100.00 


In the early years the bulk of the program was furnished by the schools and the bureaus. 
That more than 50% of the program consisted this year (as did the 1924 program) 
of contributions from men employed in industrial plants is worthy of careful deductive 
consideration. It reveals a situation that is very promising for the future of ceramics 
on this continent. 
Columbus hotels proved adequate both in capacity and cordiality. The possibility 

of successfully holding meetings away from the hotels was proven. 
Enihi The Ohio Ceramic Industries Association collaborated 

xhibits with the Ohio Archaeological and Historical Society in an ex- 
hibit of the ceramic wares produced in Ohio. Though not complete, this exhibit was 
excellent. A few views of it are here shown. ‘The following firms exhibited: 


The American Bottle Co., Toledo, Ohio; American Encaustic Tiling Co., Zanes- 
ville, Ohio; The Atlas China Co., Niles, Ohio; The Bellaire Enamel Co., Bellaire, Ohio; 
The Cambridge Glass Co., Cambridge, Ohio; Cambridge Sanitary Mfg. Co., Cambridge, 
Ohio; The Colonial Insulator Co., Akron, Ohio; Columbus Clay Mfg. Co., Black Lick, 
Ohio; The Crooksville China Co., Crooksville, Ohio; The Estate Stove Co., Hamilton, 
Ohio; The Evans Pipe Co., Uhrichsville, Ohio; The Federal Clay Products Co., Min- 
eral City, Ohio; The Federal Glass Co., Columbus, Ohio; Fraunfelter China Co:, 
Zanesville, Ohio; E. Houghton & Co., Dalton, Ohio; The Iron Clay Co., Columbus, 
Ohio; Maurice A. Knight Co., Akron, Ohio; The Massillon Refractories Co., Massillon, 
Ohio; The Mogadore Insulator Co., Mogadore, Ohio; Montgomery Porcelain Products 
Co., Franklin, Ohio; The Ohio Clay Co., Cleveland, Ohio; Ohio Insulator Co., Barber- 
ton, Ohio; The Pfaudler Co., Elyria, Ohio; The Pope-Gosser China Co., Coshocton, 
Ohio; The Pyro Clay Products Co., Oak Hill, Ohio; Rookwood Pottery Co., Cincinnati, 
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Ohio; Rush Creek Clay Co., Junction City, 
Ohio; The Sebring Pottery Co., Sebring, Ohio; 
A. A. Simonds-Dayton Co., Dayton, Ohio; The 
Standard Pyrometric Cone Co., Columbus, 
Ohio; The Stark Brick Co., Canton, Ohio; The 
Straitsville Impervious Brick Co., New Straits- 
ville, Ohio; Vitrolite Co., Parkersburg, W. Va., 
S. A. Weller Pottery Co., Zanesville, Ohio. 


The equipment and materials concerns 
exhibiting in Lord Hall were: 


Armstrong Cork & Insulation Co., Ameri- 
can Rolling Mill Co., Brown Instrument Co., 
Buckeye Clay Pot Co., Crescent Brick Co., 
Celite Products Co., Carrier Engineering Co., 
Eagle-Picher Lead Co., Chas. Engelhard, Inc., 
Genesee Feldspar Co., Heath Unit Tile Co., 
O. Hommel Co., Kauffman-Lattimer Co., 
Leeds & Northrup Co., Macleod Company, 
Massillon Refractories Co., Manufacturers 
Equipment Co., Newark Wire Cloth Co., Ohio 
Hydrate & Supply Co., Orville Simpson Co., 
Potters Supply Co., Russell Engineering Co., 
Roessler & Hasslacher Chem. Co., W. W. Stan- 


The Von Gerichten Art Glass Co., 


Columbus, Ohio. 


ley Co., Thwing Instrument Co., W. S. Tyler Co., Titanium Alloy Mfg. Co., Wilson- 
Maeulen Co., The Wahl Co., Crescent Refractories Co., Hy-grade Manganese Co., 


McLanahan-Watkins Co. 


These exhibits are conducted at actual operating cost to the exhibitor. They 


Rookwood Pottery. 


are not commercial enterprises. 
They are presented because of 
their educational value. 

The following schools were 
represented in school exhibits 
held in Lord Hall. It is regret- 
table that a view of the North 
Dakota School exhibit is the 
only one available to show the 
character of these school ex- 
hibits. 

Rutgers College, Georgia 
Institute of Technology, Uni- 
versity of Illinois, Iowa State 
College, New York State 
School of Ceramics, Penn- 
sylvania State College, Univer- 
sity of North Dakota, Ohio 
State University, University 
sity of Washington, University 
of Saskatchewan, Newcomb 
School of Art, Winnipeg School 
of Pottery, Lewis Institute. 
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General View of Exhibit. 
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The Federal Glass Co., Columbus, Ohio. 


One Corner of the Brick Exhibit. - 
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The Von Gerichten Art Glass Co., Columbus, Ohio. 
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The Federal Glass Co., Columbus, Ohio. 
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American Encaustic Tiling Co., Zanesville, Ohio. 


Exhibit of University of North Dakota. 


: 
| 
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Maurice A. Knight, Akron, Ohio. 


Yiriflied Sat Gad 
DRAIN TILE 


Rush Creek Clay Co., Junction City, Ohio. 
Columbus Clay Mfg. Co., Black Lick, Ohio. 


The 1925 Annual Meeting was in celebration of the Thir- 
tieth Anniversary of the founding of the world’s first collegiate 
ceramic school. The Ohio State University had invited all 
ceramic groups to meet on its campus for this purpose and a very informing program was 
given. ‘The importance of collegiate training in ceramics as shown by the results realized 
was very strongly set forth. The only phase lacking was a conference on how the uni- 
versities can best meet the present-day requirements. 

Dr. Tillotson gave several important recommendations and it should be apparent 
that with the facts and inventions made and recorded during the past thirty years the 
college curriculum possibly should be revised. 

That the curriculum devised by Prof. Orton was the very best for those early years 
there can be no questioning. It was sound in every respect and met the most urgent 
needs. What seems to be needed today is the directing of our studies more on ceramic 
products and means of their production to standards, and less on the materials and mix- 
tures. 

The school graduates whose instruction ranged from the fundamentals to a finished 
product would have a vision and a direction in their thinking that is very much needed; 
indeed this is what makes the shop trained student a superior factory director. Natu- 


The Anniversary 
Lesson 
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rally, in such a curriculum of four years’ duration equal emphasis cannot be given to all 
things with which a factory operating ceramist must be familiar hence the present day 
curriculum should take into consideration the large fund of information which has been 
written into our literature during the: past thirty years and which is available to him 
who is trained to read and which need not be repeated. 

There can be no knowing of the essentials of a satisfactory product without studying 
the product and the essentials to its production. This should have a large place in our 
present day school curriculum. An analysis of the Division programs at this Meeting and 
of the problems now being investigated by the Bureaus and Mellon Institute would re- 
veal the things which should be emphasized in a ceramic school curriculum. 

The following congratulatory note from J. W. Mellor, 
of the Ceramic Society, England, was received during the 
meeting: 

“T beg to take the opportunity of sending our hearty congratulations to you on the 
celebration of the Thirtieth Anniversary of the founding of your school of ceramics. 
The valuable work which has been done there in the past under Prof. Orton has won for 
it a proud place in the evolution of this industry as an art and as a science.” 

; (1) The Summer Meeting will be in Canada probably 
Our Next Meetings early in July. (2) Our Fall Meeting will be in New York 
City in connection with the Chemical Exposition. (3) Our 1926 Annual Meeting will 
be in Atlanta, Ga., early in February. 

Atlanta is a night’s ride from St. Louis, Chicago, Detroit, Buffalo, and Pit sburgh. 
It is directly south from Columbus. It is not as far off the geographic center of the 
ceramic industries as is New York City. Its location and especially the ceramic things 
they have to show and the cordiality of the invitations extended makes the 1926 Annual 
Meeting in Atlanta very attractive. 

The Board of Trustees provided for additional editorial 
1925-26 Program assistance to allow the General Secretary more time to work 
with the committees. The standing committees are planning more actively this year. A 
special half-day at the next meeting will be devoted to committee assemblies and reports. 

A more thorough program of collaboration with other societies and associations is ex- 
pected this year and especially with the ceramic trade associations. President Landrum 
dwelt upon this in his presidential address and his recommendations will be followed. 

The programs of all of the Divisions suffered from a surfeit of papers and discussions. 
This gave rise to several recommendations: (1) Closer adherence to the rules covering 
time limits and reparticipation in the discussion; (2) preprinting of the papers and pre- 
senting of them at the meeting only in abstract; (3) providing for technical sessions at 
the midyear meetings; (4) creating additional Divisions of (a) Ceramic Science, (b) 
Fuels and Furnaces and (c) Equipment and Materials. Time should be provided by 
each of the Divisions for committee reports and dinner meetings. These recommenda- 
tions will be considered and a workable policy evolved by the Division officers. 

The committee recommends the following budget for 


The 1925-26 Budget jo95 96: 


Greetings from 
England 


Jour... 2 Fh i ens en $16,000.00 
Reprise 5. nek erie epee eres 1,000.00 
Salaries: 

SEGreLalVnd ce ieee ee $5000 .00 

INGE OECVe thes Saree 1800 .00 

Asst <Baitom saci 2000.00 

INGGISHATICS “ete or oc res 1200.00 


Bxttas coeds eee 1300.00 11,300.00 
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Maia os Fae hey ey sa ears ee gic 1,000.00 
OmiGe Mxpense® syngas aah Oh eo ae ee 4,000.00 
IPSEC ee pete 1,500.00 
Commpiiiteed 6) nso Fr a Se ee iia 300.00 
bce cc ea Na RNa ore ae ne Eat ENTS 1,000.00 
WiSBeUANBOUS A cere ae et ne es 500.00 
Contingent Fund for President............... See 800.00 
Patonal Accistanca 4 2 ee 2,500.00 

$39,900.00 


(Signed) A. F. GREAVES-WALKER, Chairman. 
Passed by Board of Trustees F ebruary 19, 1925. 


THE 1925 ANNUAL MEETING PROCLAIMED A HUGE SUCCESS 


The General Secretary of the Socrrry would not be human if he were not gratified 
in the extreme with the many, many complimentary words spoken and written con- 
cerning the 1925 Annual Meeting. It wasa huge success from standpoint of attendance, 
management, entertainment and (the most gratifying) in quality of papers and dis- 
cussions presented. Quoting a letter from a non-member who is high in the councils of 
three scientific associations and a constant program contributor and attendant of several: 
“T never attended a better meeting of any organization. You are particularly to be con- 
gratulated upon the practical experience of those who joined in discussions as well as 
the highly developed scientific nature of the papers and discussions. Such a combina- 
tion does not exist in any other society which I know.” 

This and many similar congratulatory comments cannot but thrill and encourage, 
but as the General Secretary I have a confession. Iam not and cannot be made to feel 
responsible for the success of this Meeting notwithstanding the immense pride I feel 
because of it. To the officers and committeemen of the Divisions belongs every bit of 
the credit for the technical programs and the conducting of the Division meetings. 
They solicited the papers and arranged the programs. To Professor Arthur S. Watts 
belongs the entire credit for the exercises in celebration of the 30th Anniversary of the 
founding of collegiate education in America. ‘To Professor James T. Robson and his 
pupils belongs the entire credit for the many conveniences and the inter-Division service 
during the meetings. To Professor Carl B. Harrop and his staff belongs the credit for 
that universally enjoyed banquet. ‘To Mrs. A. S. Watts, Mrs. S. R. Scholes, Mrs. R. 
C. Purdy, Mrs. G. A. Bole and to the wives of the other local ceramists is due the credit 
for what many of the ladies thought was the most attractive ladies’ special entertain- 
ments. ‘The ceramic manufacturers of Ohio deserve all of the credit for the cash and 
the exhibits which added so much to the “pleasure of all.”’ Dr. William C. Mills, Di- 
rector of the Ohio Archaeological and Historical Society worked untiringly and with 
success in interest of the exhibit of ceramic products of Ohio and Mr. L. E. Geyer for 
the splendid exhibit of ceramic equipment and materials. President W. O. Thompson 
and Dean E. A. Hitchcock of the University gave much personal time and considerable 
influence in securing many things which added to the comfort and pleasure of their 975 
guests. And finally, but not least, much credit is due to the local committees and per- 
sons who carried out their assigned tasks making it possible for every attendant to se- 
cure comfortable hotel and other accommodations with the least possible worry and con- 
fusion. 

The credit for the success of the 1925 Annual Meeting is due to a well-rounded and 
100% working organization of Division officers and committees, and enthusiastic and 
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closely collaborating local men and women. ‘The General Secretary merely served in 
capacity of a switchboard operator or traffic cop to whom was brought only those duties 
and responsibilities of an information bureau clerk. 


NEW MEMBERS RECEIVED DURING ANNUAL MEETING 


PERSONAL 

J. Guild Carter, 567 E. State 5t., Trenton, N. J. Salesman, Genesee Feldspar Co. 

J. Y. Cheney, Box 1017, Orlando, Fla. General Manager, Orlando Potteries. 

F. R. Colvin, Monongahela, Pa. President, Bessemer Brick Co. 

William T. Cristman, 844 Hoben St., McKees Rocks, Pa. Superintendent, Federal 
Enameling & Stamping Co. 

Robert E. Elliot, Box 609, St. Johns, Que., Canada. Manager, Canadian Potteries, Ltd. 

E. Olney Herman, Box 54, Momence, Ill. Manager, Tiffany Enameled Brick Co. 

Thomas Kennedy, 58 High Park Blvd., Toronto, Canada. General Manager, Dominion 

‘Sewer Pipe & Clay Co. 

Frank A. King, Vitrolite Co., Parkersburg, W. Va. Superintendent. 

Levi S. Longenecker, 409 Bessemer Bldg., Pittsburgh, Pa. District Representative, 
Vitrefrax Co., Refractory Engineer. 

George L. McCreery, 523 N. 6th St., Barberton, Ohio. Chemist, Ohio Insulator Co. 

Frank R. Mahurin, Box 123, Bessemer, Pa. Superintendent, Plant No. 2, Metropolitan 
Paving Brick Co. 

A. R. Mallon, Wayne Ave., McKees Rocks, Pa. Enameler, Federal Enameling & 
Stamping Co. 

R. M. Onan, 111 N. Canal St., Chicago, Ill. 

J. Clair Peck, Ridgway, Pa. Manager, Ridgway Brick Co. 

A. Bryce Redman, Millville, N. J. Manager, T. C. Wheaton Co. 

Thomas S. Rogers, 120 W. Kinzie St., Chicago, Ill. Manager, Ceramic Department, 
Innis Speiden & Co. . 

David L. Rouleau, 24 Miller St., Mt. Clemens, Mich. General Superintendent, Mt. J 
Clemens Pottery Co. 

H. R. Straight, Adel, Iowa. President, Adel Clay Products Co. 

T. Dwight Tefft, Darlington, Pa. Manager, Darlington Clay Products Co. 

Robert A. Thompson, 409 Philip Ave., Detroit, Mich. Enameler, Porcelain Enamel & § 


Mfg. Co. 
John Winkler, 11000 Woodstock Ave., Cleveland, Ohio. Enameler, Cleveland Enamel- | 
ing & Mfg. Co. 


CORPORATIONS 

The Delaware Clay Mfg. Co., Delaware, Ohio. L. L. Denison, President. 

Georgia White Brick Co., Gordon, Ga. W. F. Demuth. 
Kentucky Construction & Improvement Co., Mayfield, Ky. R. W. Greene, Manager. | 
Surface Combustion Co., 366-68 Gerard Ave., Bronx, New York City, F. M. Burt. 


Membership Workers’ Record 


Personal Personal Corporations 
H. C. Arnold 1 1. W. Manion 2 
R. F. Brenner 1 A. W. Whitford 1 | 
H. S. McMillan 1 Office 15 4 


21 4 
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NEW MEMBERS RECEIVED FROM JANUARY 15 TO 
FEBRUARY 15 


PERSONAL 

Thomas M. Arnold, 59 E. Frambes Ave., Columbus, Ohio. Student. 

Donald W. Boddy, Tennessee Furniture Corp., Chattanooga, Tenn. Superintendent, 
Porcelain Plant. 

Horace N. Clark, Johns-Manville Co., Manville, N. J. 

John F. Hager, Jr., care of Bruce & Hager, Ashland, Ky. 

Henry W. Harrington, 222 Rand Ave., Lexington, Ky. Superintendent, Bybee Pottery 
Co. 

G. R. Hostetler, 2505—11th St., N. W., Canton, Ohio. Secretary and Treasurer, 
Castalia Lime & Marl Co. 

W. J. Hoven, American Stove Co., 4101 Hough Ave., Cleveland, Ohio. 

Hilding Johnson, Celite Products Co., Lompoc, Calif. Ceramic chemist. 

Robert H. Louden, Anderson, Indiana. Ceramic Engineer, National Tile Co. 

William Marshall, Vern Dale—Bushbury Road, Heath Town, Wolverhampton, England. 

Richard H. Martin, 51 Nelson Place, Worcester, Mass. Ceramist, Norton Co. 

John F. McMahon, 109 E. Water St., Lock Haven, Pa. Ceramic Engineer, Queens Run 
Refractories Co. 

Edward Norman, Vitrefrax Co., 51st & Pacific Blvd., Vernon, Calif. Superintendent. 

Frederick H. Opper, Box 348, Savannah, Ga. President, Savannah Kaolin Co. and 
Gordon Kaolin Co. 

Wilber L. Orme, The Cambridge Glass Co., Cambridge, Ohio. Vice-President. 

Walter Schulz, National Enameling & Stamping Co., Granite City, Ill. Ceramic chem- 
ist. 

P. G. Strassmann, Silamit-Werke, Crefeld-Linn, Germany. President, Silamit-Werke. 

A. H. Sullivan, 389 Arcade Bldg., St. Louis, Mo. 

Victor N. Yingling, 58 King Ave., Columbus, Ohio. Ceramic Engineering Co. 

CORPORATION 
Sanitary Scale Co., Belvidere, Ill. 


Membership Workers’ Record 


Personal Personal Corporations 
M. F. Beecher 1 W. A. Mudge 1 
Chas. F. Binns 1 W. D. Richardson 1 
K. H. Endell 1 R. R. Shively 1 
Robert F. Ferguson 1 H. F. Staley 1 
-H. J. Knollman 1 Office 10 J 
19 1 


LOCAL SECTION MEETINGS 


The Baltimore-Washington Section! 
The third meeting of the 1924-25 season of the Baltimore-Washington Section 
was thoroughly enjoyed by the largest crowd which has yet attended one of the local 
meetings. ‘he meeting was held in the rooms of the Old Colony Club, Hotel Emerson, 


Baltimore, Md., at 7.00 p.m. Saturday, February 7, 1925. 


*R. R. Fusselbaugh, Secretary. 
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We were addressed by Henry P. Rodgers of Rodgers and Reitz on “’Thermo- 
Electric Pyrometry and Its Applications.’”’ Mr. Rodgers covered his subject in a 
thoroughly technical manner and his points were so well taken care of that very little 
discussion followed. 

Next in order was a paper by Charles C. Krause of the Consolidated Gas & Electric 
Light & Power Co. on “The Use of Gas in Industry.” We were given a look into the 
innumerable uses of gas with special emphasis upon the use of gas in enameling. Mr. 
Krause invited discussion at various times when he felt that those present would be 
especially interested. Needless to say he was set upon from all sides, but came up with 
his colors still flying. 

The section expressed their appreciation of the knowledge placed before them by 
these two experts, and it was the consensus of opinion that, in view of the fact there 
seemed to be no limit to the use of pyrometers and gas, if the next world for some 
of them should be a hot one, it would be heated by gas and kept under control by re- 
cording automatic pyrometers. 

It was then decided to hold our next election at the close of the next meeting, which 
will be held in Washington at 7.00 p.m., Saturday, April 4, 1925. This will allow the 
new officers time to prepare for their term. 

Anyone interested in ceramics who should be in the vicinity of Baltimore or Wash- 
ington at the time of our next meeting is cordially invited to attend. Communicate 
with the Secretary. 


The Chicago Section’ 


A meeting of the Chicago Section of the AMERICAN CERAMIC Society was held in 
the Morrison Hotel on Saturday, January 10, 1925. 
After lunch the meeting was called to order by Chairman H. C. Beasley. ‘The 
Chairman of the Nominating Committee, Leo A. Behrendt, recommended the following 
members for officers during the year 1925. 
President, W. V. Knowles 
Vice President, Wm. J. Benner 
Secretary-Treasurer, Bruce F. Wagner 
Chairman Program Committee, A..F. Gorton 
Councillor, C. W. Parmelee. 

The above members were unanimously elected. 

The first thing on the program was a general discussion of the Columbus Meeting 
and plans were made for the Chicago Section to go to Columbus on a special car. The 
discussion turned to ways and means of increasing interest and having more frequent 
meetings of the local chapter. 

The following papers were presented: 

“An Oil Fired Smelting Furnace,” by Robert MacDougall. 

“A Bonus System for Foremen,” by H. C. Beasley. 

There were forty-one members present. 


St. Louis Section Meeting’ 


A meeting of the St. Louis Section of the AMERICAN CERAMIC SOCIETY was held at 
the City Club on Tuesday, February 3. Twenty-two members were in attendance. 


1 Bruce F. Wagner, Secretary. 
27. C. Hewitt, Secretary. 


SONORA RNS TE 
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H. W. Brewer, President of the Wallace Pencil Company, presented a discussion 
on “The Manufacture of Pencils,’ which was the chief feature of the program. 
The following officers were chosen for the coming year: 
Chairman, F. E. Bausch 
Secretary and Treasurer, L. C. Hewitt 
Councillor, C. W. Berry. 


The Pacific-Northwest Section! 


Fifty-five were present at the annual technical meeting of the Pacific-Northwest 
Clayworkers’ Association on the afternoon of Jan. 17 and discussed the following 
program: A Study of the Puget Sound Glacial Clays and Shales, by T. O. Smith, De- 
partment of Ceramic Engineering, University of Washington; Scumming and Efflor- 
escence of Brick Work, by M. E. Reynolds, Department of Ceramic Engineering, Uni- 
versity of Washington; The Marketing of Clay Products, by Prof. W. A. Russell, De- 
partment of Business Administration, University of Washington; The Insulation of 
Ceramic Kilns, by E. J. Bartells, of the E. J. Bartells Company, Seattle; Spalling Tests 
of Local Fire Clay Brick, by Hewitt Wilson, Department of Ceramic Engineering, 
University of Washington. 

Officers elected for 1925 were: Hewitt Wilson, president; Henry Hoffmann, Lake 
Union Brick and Fireproofing Co. of Seattle, vice-president; Samuel Geijsbeek, secretary 
and treasurer; EK. E. Saunders, American Fire Brick Co. of Spokane, trustee representing 
refractories; George MacFarlane, Seattle Brick and Tile Co., trustee representing brick 
and tile; V. E. Piollet, Washington Brick Lime and Sewer Pipe Co., Spokane, trustee 
representing sewer pipe; A. L. Bennett, Northern Clay Co., Auburn, Wn., trustee 
representing terra cotta. 

The afternoon session at the new Chamber of Commerce Building, Seattle, was 
followed by a banquet at the new Olympic Hotel. Over 70 ladies and men were present 
at this meeting. The entertainment consisted of songs by Miss Louise Lohse, daughter 
of a prominent brick manufacturer in Seattle, songs by the University of Washington 
quartette; some very clever sleight of hand tricks of misdirection and talks by H. R. 
Kreitzer, president of the Brick Manufacturers’ Association; Mr. F. T. Houlahan, 
president of the Clayworkers’ Association, Dean Milnor Roberts, School of Mines; 
Dr. Henry Suzzallo, University of Washington and Hewitt Wilson, toastmasters. 

The recorded attendance is as follows: F. T. Houlahan, Seattle; A. H. Wethey, 
Jr., Portland; W. E. Wilson, Salem, Ore.; John H. Corbett, Yakima, Wn.; Willard P. 
Palin, Tacoma; A. L. Bennett, Auburn, Wn.; E. F. Goodner, Spokane; H. B. McMillen, 
Seattle; Olaf Olsen, Des Moines, Wn.; L. K. Miller, Seattle; Jess Cooper, Seattle; N. 
W. L. Brown, Sumas, Wn.; Foster Hidden, Vancouver, Wn.; E. G. Krebs, Tillamook, 
Ore.; C. A. Houlahan, Seattle; Geo. O. Kribs, Seattle; C. M. Brasfield, Seattle; Willis 
E. Clark, Seattle; Geo. C. Feller, Longview, Wn.; C. E. Curtis, Seattle; H. Hoffmann, 
Seattle; D. M. Baird, Chicago; Arthur Houlahan, Seattle; E. K. McQuarrie, Seattle; 
H. R. Kreitzer, Portland; M. B. Reilly, Portland; V. E. Piollet, Spokane; J. B. Stirrat, 
Seattle; J. O. Greenway, Spokane; Frank Lohse, Seattle; J. W. Knapp, Mt. Vernon; 
D. Shaffer, Everett; Burton Shaffer, Mt. Vernon; Blake R. Thompson, Mt. Vernon : 
E. J. Hutmaker, Seattle; C. S. Engelbrecht, Seattle; T. O. Smith, Seattle; M. E. Rey- 
nolds, Seattle; T. E. Nicholson, Seattle; W. J. Howard, Seattle; H. H. Bartells, Belling- 
ham; L. Longiton, Granger, Wn.; E. G. Wulff, Renton, Wn.; Geo. Adderson, Renton; 


1 Combined meeting of the Pacific-Northwest Clayworkers’ and Brick Manu- 
facturers’ Associations. (Local section of AMERICAN CERAMIC SOCIETY.) 


140 ACTIVITIES OF THE SOCIETY 


W. E. Lemley, Taylor, Wn.; R. H. Clinton, Seattle; W. A. Steinhauser, Seattle; E. J. 
Bartells, Seattle; R. A. Swain, Seattle; Hewitt Wilson, Seattle; Samuel Geijsbeek, 


Seattle; W. A. Russell, Seattle. 


The Pittsburgh Section 


Thirty-nine members of the Pittsburgh Section of the AMERICAN CERAMIC SOCIETY 
journeyed to East Liverpool, Ohio, on January 16, where they inspected Plant No. 6 
of the Homer-Laughlin China Co. at Newell, W. Va., Plant No. 1 of the Hall China Co. 
and the Lisbon, Ohio, plant of the R. Thomas and Sons Co. 

he members with their president, J. W. Cruikshank, arrived in East Liverpool 
on an early train and were taken at once to the Newell plant. Special interest was 
taken in the tunnel kilns which are being operated there. 


REPORT OF COMMITTEE ON DATA 


Data Which Has Been Compiled 


Tensile Strength of Some Metals at Ordinary Temperatures 
Mean Specific Heats of Gases 
Cubic Expansion of Gases, per Degree Centigrade 
Coefficient of Linear Expansion per Degree Centigrade 
Weights of Rock and Sand 
Coefficients of Linear Expansion per Degree Centigrade 
Latent Heats of Fusion—Compounds—Silicates 
Specific Gravities and Unit Weights of Solids and Liquids 
Batteries, E. m.f. of Standard Cells 
Hydrometer Conversion Factors 
Work and Energy 

Weight, Force or Pressure, Combined with Areas 

Table of Equiv. Values for Power Expressed in Various English and Metric 

Units . 

C. G. S. Units 
Conversion Tables, Cubic Measure 
Conversion Weight—English 
Conversion Table—Weight 
Units of Heat 
Standard Thermometric Points 
Conversion Table, Linear Measure 
Conversion Table, Square Measure 
Comparison of the Properties of Fused Silica and Hard Porcelain 
Specific Heat of Gases (Calories per gram of gas at t°C) 
Table of Mean Specific Heats (Calories per gram of gas) 
Comparative Composition of Different Fuels (Moisture content when new) 
Oxygen and Air Required for Perfect Combustion 
Theoretical Maximum Combustion Temperatures i 
Limits Fuel Analysis—United States 
Typical Gas Analyses ( 
Baumé Gravity and Corresponding Specific Gravities, Weights per Gallon and 


Calorific Power of Oil 
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Heat of Formation of Aluminates 

Reduction Temperatures of Some Refractory Oxides 
Decomposition of Carbonates 

Decomposition of Sulphides 

Heat of Formation of Silicates 

Total Heat Contained in Certain Silicates When Melted 


Table of Mean Specific Heats—Calories per Gram of Gas 
Mean Specific Heats of Gases 

Specific Heats of Gases 

Specific Heats of the Oxides 


Latent Heats of Evaporation 

Specific Heats of Aluminates, T itanates, Etc. 

Standard Sizes of Clay Products—Brick; Load Bearing Tile ; Paving Brick 
Properties of Some Selected Domestic Bond Clays 


Enamels 


Tables of Expansion Values for Compounds and Some Materials 

Method of the Calculation of the Coeff. of Expansion of Enamels and Glasses 

Table of Compounds and Oxides Used in Enamels with Atomic and Molecular 
Weights 

Method of Cale. of Melted Comp. from Batch Weights 

Method of Calc. of Molecular Formulas from Batch Weights 

Twelve Typical Enamel Formulas Which Will be Sent You as Soon as Copies Can 
Be Made. Sheet and Cast Metal Included 

Table of Standard Gauges for Sheet Metal 

Weight of Enamel per Sq. Ft. of Sheet Steel 

List of Heat Resisting Alloys for Burning Tools 

List of Acid Resisting Alloys for Pickling Baskets 

Suggestions have been made that the following material be covered: 

Specific Gravity and Percentage Composition of Acids Used for Pickling; Also a 
List of Pickling Compounds 

Tabulation of the Various Constituents Used in Enamels and Their Effect upon 
the Physical Properties of the Enamels 

Common Faults of Enamels and Their Corrections 

Range of Composition of Sheet Iron and Steel and Cast Iron Used for Enameling 


Glass 


Raw Materials and Their Properties 
Coloring Materials 


Heavy Clay Products 


Mr. Schurecht reports that the collection of data on heavy clay products, including 
the following—brick of various kinds; strength of brick in masonry; strength of mortar 
and masonry; salt glazed pipe; drain tile; hollow building tile—is about 90% completed. 

Further, that information relating to heavy clay products with respect to flow sheets 
showing stages of manufacture of several products; (2) short paragraph showing es- 
sential differences between stiff mud, soft mud and dry press process; (3) ditto describing 
properties of materials suited to these several processes; (4) data relating to the ordi- 
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narily used processes—covering types of apparatus (all materials), capacities, costs, etc., 
relating to (a) blasting; (b) excavating; (c) loading; (d) hauling; (e) crushing, grind- 
ing; (f) screening; (g) mixing or pugging; (2) shaping—is about 20% completed. 


Refractories 


See following report: 
Members of Committee: L. J. Trostel (Chairman); J. T. Robson and J. B. Shaw. 


Plan of Work 


The ultimate idea is to develop data along the outline suggested by Professor 
Parmelee in his general letter of Oct. 1, 1923 to the Data Committees of the various 
divisions of the Socrety.. The general lines of attack were to be: I, Raw Materials. 
II, Processes. III, Finished Products. 

The program of our Committee for this year has been to try and cover only points 
I and III, since the points to be investigated are similar. ‘These points include: 


Definitions 
Specifications 
Sources of Supply 
Analyses 
Formulas 
Methods of Testing 
. References in the Literature 

This first year’s program was divided into three phases, each to be investigated by 
a member of the committee as follows: (a) Acid Refractories, Prof. Shaw; (0) Basic 
Refractories, Prof. Robson; (c) Neutral Refractories; Mr. Trostel. The committee 
will cover point II of the above outline in similar fashion working up a flow sheet of the 
various processes concerned in refractories manufacture and attempt to collect all 
pertinent data relating to the processes and product. 


BA Gray Are 


Outline of Results 


1. Definitions. ‘This matter was taken up with Dr. Harvey, Chairman of the 
Division, and it was decided to leave the actual formulation of the definitions to the 
Society’s Committee on Nomenclature which has been working on the topic for several 
years. We will then include any definitions of refractories arrived at in our final report. 
The Committee will also draw upon the definitions arrived at by the A.S. T. M. 

2. Specifications. Specifications covering the purchase of refractories and re- 
fractory materials are existent with probably a dozen large consumers at present as well 
as the various government departments, such as the Navy, Fleet Corporation and others. 
A list of such consumers has been compiled and one of the members of the committee 
will attempt to collect such specifications. The published specifications of the Bureau of 
Standards and the A.S. T. M. will also be included. 

3. Sources of Supply. The Society’s Committee on Geological Survey is covering 
this topic for all materials and our committee will keep in touch with them. 

4. Analyses and Formula. O. A. Hougen of the Chemical Engineering Depart- 
ment of the University of Wisconsin has published a very extensive and comprehensive 
table in Chemical and Metallurgical Engineering, May 12, 1924, covering practically 
the entire refractory field. This table lists the formula (composition), resistance to 
basic and acid fluxes, resistance to molten metals, softening and fusion point, deformation 
under load and coefficient of expansion. Complete references to the literature accompany 
the table. ‘This, we hope to be permitted to incorporate in the handbook eventually. 
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5. Methods of Testing. The only tests we will be concerned with are those already 
standard. This will include those suggested by the Socrery and the A.S.T.M. and will 
cover both chemical and physical tests. 

6. References in the Literature. ‘This is particularly well taken care of in the very 
excellent bibliographies in existence on magnesite, silica and the one shortly to be issued 
on clay. One of the members of the committee has started a bibliography covering 
chrome which will round out the typical refractories. 

(Signed) Lours J. Troste., Chairman 


Pottery 


Owing to the inability of Mr. Treischel to continue on the committee, Edward 
Schramm was appointed to fill his place, but owing to some misunderstanding he was 
not notified until subsequent to January of this year. 

Mr. Schramm has been requested to compile data relating to pottery and porce- 
lain, excepting such as may be included under the head of sanitary ware and electrical 
porcelain. 

Mr. Klinefelter has been requested to furnish information regarding the manufacture 
of types of sanitary ware which might properly be included under the type of white ware, 
namely, vitreous and earthenware. 

Mr. Twells has been requested to compile information relating to the manufacture 
and properties of electrical porcelain. 


Terra Cotta 


Mr. Klinefelter has been requested to compile information relating to architectural 
terra cotta. No reply has been received from him regarding this matter. 


Glass 


Reference has already been made to the information at hand relating to the manu- 
facture of glass. In addition, A. E. Williams has been requested to furnish the following 
information: 

Definitions and simple classifications of principal types of glass 

Ceramic formulas and batch weights of more important types 

Graph showing limits of compositions of more important sorts of glasses 

Statement regarding the use of T'scheuschmer’s formula. 

G. B. McCauley, Corning Glass Works, has been requested to furnish information 
relating to coefficient of thermal expansion: strength, plasticity, etc. 

It is recommended that R. K. Hursh be invited to assist in the compilation of data 
relating to drying and firing. 

C. W. PARMELEE, Chairman 


Supplementary data received from the Chairman of the Enamel Division states 

that the following tables are now being compiled: 

A tabulation of various raw materials used in enamels and their effects 

Common faults of (causes of failure) enamels and their correction 

Cleaning compounds for sheet iron and steel 

Tables of specific gravity of acids used for pickling 

Ranges of compositions of iron and steel for enameling. 
. J. Montgomery of the Sub-committee on Glass has sent data relating to 
decolorizers, clarifiers, opacifiers, physical properties of glass, types and specific gravities 
of optical glass of various sorts, and hardness of glass. 


piece uae A) 
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U. S. GOVERNMENT MASTER SPECIFICATIONS 
FOR FIRE CLAY BRICK? 


This specification was officially promulgated by the Federal Specifications Board 
on January 22, 1925, for the use of the Departments and Independent Establishments 
of the Government in the purchase of fire clay brick. 

The latest date on which the technical and inspection requirements of this speci- 
fication shall become mandatory for all Departments and Independent Establishments 
of the Government, is April 22, 1925. They may be put into effect, however, at any 
earlier date, after promulgation. 


Classes 


I. Fire clay brick shall be of the following classes: SH 75, H 75, H 57, M 73, 


BE MS ee 
For derivation of the class nomenclature used see Section VII of this specification 


Material and Workmanship 
II. The material covered by this specification is a brick of standard or special shape 
composed of heat-resistant clay or clays and which has been fired to produce the desired 
strength and structure. The brick shall be compact, of homogeneous structure, free 
from checks, cracks, voids or soft centers. All corners shall be sufficiently solid and 
strong to prevent excessive crumbling or chipping when handled. 


General Requirements 
Ill. All brick of the standard 9-inch series shall not vary from specified dimen- 
sions more than 1/s” in width and thickness, and 3/19” in length. For special shapes 
no dimension specified unless greater variation is allowed by contract, but in no case 
shall a variation of less than !/s” be specified and they shall be free from such swells, 
warps, twists, or distortions as shall prevent ready and accurate laying up with a maxi- 
mum joint of 1/3”. 


Detail Requirements 


IV. Crass SH 75 

1. The material shall contain not more than 65% total silica, SiOz. 

2. The softening point shall be not less than that of standard pyrometric cone 31 
(approximately 1650°C or 3000°F). 

3. The material shall withstand 15 quenchings without failure. 

4. When specified the brick shall pass the simulated service test. 


Crass H 75 
1. The softening point shall be not less than that of standard pyrometric cone 31 
(approximately 1650°C or 3000°F). 
2. ‘The material shall withstand 12 quenchings without failure. 
Crass H 57 


1. The softening point shall be not less than that of standard pyrometric cone 31 
(approximately 1650°C or 3000°F). 


1 Federal Specifications Board Specifications No. 268. 
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2. The material shall withstand 5 quenchings without failure. 
3. The absorption after reheating shall be not less than 6% nor more than 16 ee 


Crass M 73 


1. The softening point shall be not less than that of standard pyrometric cone 29 
(approximately 1610°C or 2930°F). 
2. The refractory shall withstand 2 quenchings without failure. 


Crass H 25 


1. Siliceous brick shall contain 70% or more total silica, SiOz. 

2. The softening point shall be not less than that of standard pyrometric cone 28 
(approximately 1390°C or 2895°F). 

3. The material shall withstand 6 quenchings without failure. 

4, The deformation under load shall not exceed 3%. 


Ciass M 7 
1. Siliceous brick shall contain 70%, or more, total silica, SiO». 
2. The softening point shall be not less than that of standard pyrometric cone 28 
(approximately 1590°C or 2895°F). 
3. The material shall withstand 3 quenchings without failure. 
4. The deformation under load shall not exceed 4%. 


Method of Testing 


V. 1. The content of total silica shall be determined by analytical methods de- 
scribed under the A. S. T. M. Standard method, Serial Designation C 18-21. 

2. The softening point shall wolasulation X _- Sillimanite tubes for sighting on 
be determined according to the ‘ OF PA brick with optical pyrometer 
A. S. T. M. Standard Method of 
Test for Softening Point, Serial 
Designation C 24-20. 

3. The quenching test shall 
be conducted on standard 9-inch Zag Ay Se oas bop 
straight brick which have been nad 
brought uniformly, under no aes) 1 jen Hy 
load, to 1400°C (2552°F) in not US. Raa cee 6 


A 


x . 
‘Insulation 


5 ‘Wall type ~~ Well cut in first thickness of 
less than 5 hours and held for 5 Higa ee et Aan Ria park 


hours, and allowed to cool in the thermo-couple. 
kiln and without induced draft 
to room temperature. 

The quenching is conducted 
in the following manner: the 
brick is heated by placing in the 
door of a suitable furnace which 
is being held at a temperature of 
850°C (1562°F). The heated 
end of the brick should be flush 
with the inner face of the fur- 
nace and the outer end should . 
be exposed to the free circulation lethee ee ee 
of air. RIG als 


146 NOTES AND NEWS 


At hourly intervals the hot end of the brick is immersed in running water for 3 
minutes and to a depth of 4 inches. The brick is then removed, allowed to steam in 
the air for 5 minutes, and returned to the furnace door. ‘This cycle is repeated until 
the specimen has failed. 

The brick is considered to have failed when the entire plane surface of the heated 
end has completely spalled away, or when the structure of the brick has become so 
weakened that the end can be easily removed with the fingers. 

The results of any one brand shall be reported as the average of 5 specimens. 

4. ‘The absorption shall be determined for brick which have been brought uni- 
formly under no load to 1400°C in not less than 5 hours and held for 5 hours and allowed 
to cool in the kiln and without induced draft to room temperature. 

The test shall be conducted on specimens not less than 100 grams in weight, one 
specimen to be taken from each of 5 bricks of any one brand and the average result 
reported. 

The per cent absorption shallebe determined according to the following formula: 

‘ W—D 
Per cent absorption = ae cae . 100 

W = weight of specimen after having been boiled in water for 2 hours and allowed 
to cool in the water. 

D = weight of specimen after having been dried to constant weight at 110°C. 

5. ‘The load test shall be conducted according to the A. S. T. M. Standard Method 
of Test for Heavy Duty Fire Clay Refractory Material under Load at High Temper- 
atures, Serial Designation C 16-20. 

6. The simulated service tests shall be conducted in the following manner: 

(a) ‘Tests are conducted in small oil-fired furnaces, the dimensions and method 
of construction of which are shown on page 145. For comparative purposes, one 
side wall of the combustion chamber is built up of brick and cement of approved 
brands and the other side wall of brick and cement of the samples under examination. 
Both walls are backed uniformly with 3 inches of insulation. An air atomizing fuel 
oil burner is used. ‘The flame sweeps the length of the furnace, curves upward and 
returns to the front, then up the stack from which it escapes horizontally toward the 
rear of the furnace. 

(b) ‘The test consists of 2 runs, each of 24 hours duration, at furnace temperatures 
of 1590°C and 1650°C (approximately 2895°F and 3000°F) respectively. 

(c) During each run the following temperature determinations are made: 


Furnace Temperatures 


Temperatures of outer face of brickwork of each side wall at the front and rear 
of furnace. 

(d) Furnace temperatures are determined at quarter-hourly intervals with an 
optical pyrometer sighting on flame through front of furnace above burner. 

(e) Temperatures of the outer face of the brickwork of each side wall are de- 
termined at half-hourly intervals, with an optical pyrometer sighting on the brickwork 
through sillimanite tubes, the ends of which are placed flush with the wall. The tubes 
are carefully lagged and plugged to prevent radiation losses. 

(f) A spalling test is conducted at the conclusion of each run by injecting air 
at room temperature under forced draft into the furnace immediately after shutting 
off the oil supply to the burner. The injection is continued for 2 hours. 

(g) The comparative heat insulating properties together with the relative condi- 
tions of the side walls determine whether or not the material under test is acceptable 
for use in service. 


e 
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7. The combined results of workmanship, chemical analyses, softening point, 
and absorption and load tests where required, shall be considered as a suitability test, 
but (at the discretion of the purchaser) the simulative service test may replace all other 
tests included in the suitability test. 

8. Workmanship and softening point determination shall be considered as a con- 
trol test. 


Marking 


VI. Ineach brick shall be molded the trade name, or the name of the manufacturer, 
or such a mark as will serve to identify the material. 


Additional Information 

VII. 1. The consignor shall be notified of the rejection of a shipment based on 
this specification, unless otherwise specified, within 10 days after receipt of a shipment 
at the point of destination. If the consignor desires a retest, he shall notify the con- 
signee within 5 days of receipt of said notice. 

2. The cones referred to in this specification are manufactured by the Orton 
Standard Pyrometric Cone Co. and are known as the Orton pyrometric cone. 

3. The class nomenclature used in Section 1 of this specification is based on the 
following scheme devised by Committee C-8 on Refractories, of the American Society 
for Testing Materials: 


Temperature: 
Indicated by 
prefixing Load Load Load 
proper letter unimportant moderate important 
to number en ee 
H=High temp. Abra- Abra- Abra- Abra- Abra- Abra- Abra- Abra- Abra- 
M = Moderate sion sion sion sion sion sion sion sion sion 
temp. unim- mode impor- unim- mode impor- unim- mode impor- 
L =Low temp, portant rate tant portant rate tant portant rate tant 
Sla ( Spalling 
. Untoiportant, 1 OB. Qed eR ag am ge 
Action 3 
ik: Spalling 
Moderate 10 11 12 13 14 15 16 17 18 
por- : 
ant Spalling 
Important 19 20 21 22 23 24 25 26 27 
Spalling 
Slag | Usenporant 28). 29°30 BE ge eg 4 a ae 
Action j Spalling 
Mod- | Moderate 37 38 39 40 41 42 43 44 45 
erate | Spalling 
Important ~~ 46 47 48 49 50 ol 52 53 54 
Spalling 
Slag Unimportant 55 56 sa 58 59 60 61 62 63 


| 
Action Spalling 
Impor- . ; Moderate 64 65 66 67 68 69 70 res 72 
tant Spalling : 
Important 73 74 75 76 fe 78 79 80 81 
Note: Class SH 75 (special high temperature) is so designated because it is mean 
to apply to especially severe boiler practice. 


4. Definition of classes. 
Crass SH 75: Brick of this class are intended for use under the most severe condi- 


tions of boiler practice, such as marine boilers used by the Navy and in plant installa- 
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tions designed to operate at an average rating of not less than 175. Material of this 
class should have high resistance to slagging, spalling and severe temperatures. 

In the United States Navy service brick of Class SH 75 are used in oil-fired boilers 
operated at greater than 500 per cent rating, and where severe vibrations and rapid 
changes in temperature occur. In this service the brick are secured by anchor bolts. 

Ciass H 75: Brick of this class are intended for use under conditions such as are 
encountered in general boiler practice. For this class, resistance to slagging, spalling 
and high temperature is important. 

Crass H 57: Brick of this class are intended for use under conditions where re- 
sistance to spalling is not of great importance and where resistance to slagging and high 
temperature is important. In general boiler practice they may be used in the side walls, 
but, if the refractories used are limited to one brand, material of Class H 75 is recom- 
mended. 

Ciass M 73: Brick of this class are intended for use at moderate temperatures 
such as are encountered in hand-fired boilers operated at average rating not exceeding 
125. Resistance to spalling and slagging is important under these conditions of tem- 
perature. 

Crass H 25: This class is intended primarily for brick of siliceous nature and for 
service in which resistance to slagging and spalling is not of particular importance, but 
in which the refractory is expected to resist deformation under load at relatively high 
temperatures. 

Brick of Class H 25 are particularly adapted for service under conditions where 
resistance to deformation under load, with soaking heats at relatively high temperatures, 
is important, but where there is no marked fluctuation of temperature below approxi- 
mately 650°C (1202°F). 

Nore: Brick of Class H 75 which withstand the load test satisfactorily may be 
included in this class. 

Ciass M 7: This class is intended primarily for brick of siliceous nature, for ser- 
vice at moderate temperatures, and under the conditions where resistance to spalling 
and slagging is not important, but where resistance to deformation under load is im- 
portant. 

Brick of this class are particularly adapted for service under conditions where re- 
sistance to deformation under load, with soaking heats at moderate temperatures, is 
important, but where there is no marked fluctuation of temperature below approxi- 
mately 650°C (1202°F). 

Note: Brick of Class M 1 which withstand the load: test satisfactorily may be 
included in this class. 


General Specifications 
VIII. No details specified. 


SOCIETY OF GLASS TECHNOLOGY 


A meeting of the Society of Glass Technology was held in the University, Birming- 
ham, on Wednesday, January 21, the President, Col. S. C. Halse, in the chair. The 
initial formal business included a resolution to send a cordial invitation, jointly with 
the (English) Ceramic Society, to the AMERICAN CERAMIC SOCIETY to visit this country 
in the summer of this year. It was also resolved to invite the Belgian members of the 
Society of Glass Technology to pay a return visit to this country in May. 

The main business of the meeting was a discussion on ‘The Design of Modern 
Glass Melting Furnaces.’”’ This subject was introduced by two papers, illustrated by 
lantern slides. ‘The first was: ‘‘Some Recent Developments in Furnaces and Gas 
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Producers for Glass Works’ by J. S. Atkinson. ‘The first part of the paper gave in- 
formation based on more extended experience of the ‘‘Stein’’ recuperative pot furnace. 
A new design of ‘‘Unit’”’ pot furnace was also explained, each unit or section containing 
two pots. Each section was independently controlled having its own set of recuper - 
ator , and gas and air valves, also separate chimney damper. One or two sections could 
be laid down in the first instance and other sections could be added as required. ‘Turn- 
ing to tank furnaces, the author described a very interesting design recently installed 
by T. C. Moorshead at the Charlton Works of Messrs. United Glass Bottle Manufac- 
turers Ltd. The melting tank was shaped somewhat like a torpedo, hence the name 
“Torpedo” tank. The merits of this furnace were stated to be: (1) By eliminating the 
corners which the ordinary rectangular furnace had, a more rapid and uniform circula- 
tion of the glass was obtained; (2) the construction of the bridge, flared out as it was 
from the center of the furnace, made it possible to ventilate or cool the side wall and 
bridge blocks much more efficiently, (3) the effective melting area was not reduced, 
but the volume of glass in the tank was reduced, giving higher melting efficiency. 

Dealing next with continuous leers, Mr. Atkinson described a new design in which 
very radical changes had been made in the design of the conveyer belt and operating 
mechanism. The advantages claimed were (1) the high repair cost of the conveyer 
belts was practically eliminated; (2) stoppages necessitated by repairs to belt and the 
consequential loss of output were eliminated; (3) alternating current was as suitable 
as continuous current for the operation of the motor. The first cost of the installation 
of this new design was about the same as in the case of a leer fitted with Stephens- 
Adamson type belt. 

Referring to gas producers, a description was given of an automatic ash remover 
which assisted the Chapman agitator working on the top of the fuel bed to maintain 
a homogeneous fuel bed. A high rate of gasification and a very rich quality of gas 
resulted. In addition, there were no heavy moving parts, and the ashes were removed 
continuously. The operation was very simple, and one man could operate from 4 to 
6 producers. 

The second paper was entitled: “Some Recent Developments in Furnaces and Gas 
Producers for Glass Works” by Th. Teisen. The author observed that it would be well 
if glass works would more clearly define their needs and the ideal main lines to be worked 
on, whether output was to be the deciding factor, or thermal efficiency, life, and so on. 
In any case the order in which these factors had to be placed must first of all be clearly 
defined, as that would decide the features of the design. It had to be borne in mind 
that the use of automatic machinery had called for an increased output which, so long 
as it was not overdone, would raise the thermal efficiency. Following a discussion 
of the advantages and defects of the cross flame regenerative glass tank furnace, a 
comparison of it was made with the open-hearth steel furnace. The author expressed 
the opinion that in the case of small and medium-sized tanks, a high thermal efficiency 
might be more easily attained by the use of the recuperative type of furnace, where the 
width could be relatively small, and the length could be made correspondingly longer, 
the flame passing toward the working end. 

The author exhibited lantern slides showing a proposal for an accessible bridge, 
which was obtained by: giving the tank a wasp shape. Burners might be arranged at 
the end, and draw-offs on either side of this wasp-shaped bridge. In conclusion, Mr. 
Teisen proposed the trial of an all steel bridge cooled by water, the molten glass could 
be made to freeze round it and form a glass bridge. Although there might be some 
difficulties with the heating up before the glass was founded, he considered that this 
could be overcome by increasing the amount of cooling water, or it could be protected 
in other ways. The actual temperature, however, would hardly exceed that of the fire 
tube in a Cornish boiler. 
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BUREAU OF STANDARDS NOTES 


As part of the deta led study of each of the constituent raw 
materials of a normal whiteware body, the Bureau, in co- 
operation with the AMERICAN CERAMIC Society and indus- 
trial users of feldspar, is investigating the physical properties 
of commercial feldspar and its effects in vitreous and semi- 


Investigation of 
Feldspar and Its 
Effect in Pottery 
Bodies 


vitreous ware. 

Feldspar (which is composed of potash, soda, alumina, and silica) acts as a flux 
at the maturing temperatures of ceramic bodies, and serves to bind the other materials 
into a common structure. ‘This fluxing behavior, and the other physical character- 
istics of the feldspar, vary within considerable limits, and a systematic and exhaustive 
study of their behavior in such bodies is desirable in order that industrial users may 
have reliable data to guide them in the selection of material possessing the desired 
qualities. 


The investigation is divided into two major parts. The first is in codperation with 
several technical institutions, and will involve the determination of softening point, 
fusion point, screen analysis, and chemical composition. It is proposed to have the 
work on softening points, air analyses, and chemical analyses conducted by outside 
technical institutions as well as in the Bureau’s laboratories, in order to obtain informa- 
tion on the normal error encountered in determinations of this kind. 


The second part of the investigation comprises tests of physical character which 
are comparable with tests conducted in previous Bureau investigations on ball clay, 
whiting (CaCOs), and flint (SiOz). This will include a study of the effect of natural 
impurities in the feldspar on its viscosity at furnace temperatures, and will involve the 
following determinations on bodies containing the various feldspars: drying shrinkage; 
burned color; maturing range; resistance to chipping, impact, and temperature 
change. 


Up to the present time 17 feldspars have been submitted for use in the investigation. 
Representative samples from each shipment have been submitted to the codperating 
institutions and to the Bureau’s laboratories for the determination of fusion points and 
grain fineness. The air analyzer will be used for the latter work. Results from screen 
analysis and softening point determinations have been received from one cooperating 
laboratory, and the last-named results check closely to those obtained at the Bureau. 
It is expected that the results from ‘he major portion of the laboratory work of this 
investigation will, be available in the course of approximately six months. The data 
so far obtained do not warrant the formation of any conclusions. 


In connection with the Bureau’s work on the composition 
and physical properties of special glasses, a study of the 
available data on this subject leads to the conclusion that 
the specific gravities and indices of refraction of all glasses 
of the soda-lime-silica series can be computed from the 
composition of the glasses, 

The specific gravity (G) is obtained from the formulas 


Formulas for 
Determining the 
Specific Gravity 
and Index of 
Refraction of 
Special Glasses 


G = gt & + 8 
ics 0.33 (x1 ay 30)°-45 
g2 = 0.02 (x2)?-° 

£3. 0.03 (x3).28 


in which x, x2, and x; are the percentages of silica, soda and lime respectively. 
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The index of refraction (Na) is obtained from the formula 


Na=m+m+nsz 

m, = 0.039 (x, — 10)%8 
0.014 (a,)1-02 

ms = 0.013 (xg + 1). 


= 
i 


in which x;, x2, and x3 are the same as above. 


It is realized that the constants in these expressions are subject to some change 
since they are based on the composition of glasses computed from ‘‘batch composition”’ 
and not on analyzed glasses, and no information is available as to the amount of strain 
present in the glasses used for determining the specific gravity and index of refraction. 
However, the computed specific gravity of fine analyzed glasses which contained small 
amounts of alumina and magnesia, varied less than 0.3% from the observed values, 
and the computed index of refraction of the same glasses varied less than 0.005 from the 
measured index. 

As a result of this work, the glass manufacturer should be able to determine the 
composition of his glass very quickly, because tables can be prepared from which it will 
be possible to determine the composition of a glass from its specific gravity and index 
of refraction, two determinations which can be made in a relatively short time, instead 
of by the much longer method of chemical analysis. 

Also, the manufacturer of optical glass and optical instruments, to whom the index 
of refraction is a very important factor, will be able not only to determine what indices 
may be obtained in this series of glasses, but also to compute with considerable accuracy 
the composition of the batch required to yield a glass of given index of refraction. 

A complete report of this work, which will include references to the data used, 
method of computation, and an outline of the proposed method of establishing more 
_ definite values for the “‘constants’’ of the formulas, is being prepared for publication. 
Standard Density The Sixth Edition of Circular No. 19 of the Bureau of 
and Volumetric Standards, “Standard Density and Volumetric Tables,’’ 
Tables was issued during January, and copies may be obtained from 

the Superintendent of Documents, Government Printing 
Office, at 15 cents apiece. 

This circular contains standard density tables and others of a similar nature which 
are most often required in physical and chemical laboratories. The tables given are 
based on work done by the Bureau and by other investigators. In the latter case due 
reference is made to the author or to the publication from which the information has 
been obtained. 

Fifty-four tables are included giving information on the density of water from 0 
to 102°C; the density of various percentages of ethyl alcohol at various temperatures; 
the per cent by volume and per cent by weight of ethyl and methyl alcohol solutions 
of known density; the density and pounds per gallon of milk and cream, and of petro- 
leum oils; temperature corrections to the indications of hydrometers in alcohols, sugar, 
and sulphuric acid solutions, and petroleum oils; the relation between specific gravity 
and degrees Baumé for both heavy and light liquids; the relation between specific 
gravity and degrees A. P. I. for petroleum oils; the capacity of glass vessels as deter- 
mined by the weight of water contained or delivered at various temperatures; the vol- 
ume of milk and cream at various temperatures occupied by unit volume at 20°C 
(68°F); and master scales for the graduation of hydrometers to indicate percentages 
of ethyl alcohol by weight or by volume, or percentages of proof spirit. 
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CALENDAR OF CONVENTIONS 


Organization Date Place 
AMERICAN CERAMIC SOCIETY 

(Annual Meeting) February 8-13, 1926 Atlanta, Ga. 

(Summer Meeting) July 6, 1925 Toronto, Canada 

(Fall Meeting) Oct. 1, 1925 - New York City 
Am. Assn. of Flint and Lime Glass Mfrs. 

(Annual Meeting) July, 1925 Atlantic City, N. J. 
Am. Electrochemical Soc. April 28-25, 1925 Niagara Falls, N. Y. 
Am. Soc. for Testing Materials June 22-26 Atlantic City, N. J. 
Baltimore-Washington Section | 

(American Ceramic Society) April 4, 1925 Washington, D. C. 
Brussels International and Commercial 

Fair March 25—April 8 Brussels, Belgium 
Chicago Section 

(American Ceramic Society) March 10, 1925 Chicago, Ill. 
Manufacturing Chemists’ Association June, 1925 New York City 
Natl. Assn. of Mfrs. May, 1925 New York City 
Natl. Assn. of Mfrs. of Pressed and 

Blown Glassware March, 1925 Pittsburgh, Pa. 
Natl. Assn. of Stove Mfrs. May 13-14, 1925 New York City 
Natl. Chemical Equipment Assn. June 22-27, 1925 Providence, R. I. 
Natl. Clay Products Industries Assn. April, 1925 Chicago, Ill. 

Natl. Lime Association May, 1925 
Natl. Exposition of Chem. Industries Sept. 28-Oct. 3, 1925 New York City 
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EDITORIALS 


A MILLION DOLLARS FOR RESEARCH 


Not a bad idea. It is excellent. Before there is a possibility of its 
realization there must be an accurate survey of its need and a definite 
plan for its use. To have the interest earnings from a million endowment 


_to spend in research without a definite plan for control and direction of 


its expenditure would result either in confusion or scientific aristocracy. 
The ceramic industries need a research bureau or institute to collect 
and make application of information; to advise with the manufacturers 
and with the research laboratories regarding scientific fundamentals and 
their application to industrial ceramic problems; to compile bibliographies; 
to write books and, in general, to collect, correlate, evaluate and codify 
the vast fund of information now available. Large sums of money are 
being and will continue always to be spent in learning anew the facts 
which are already known. Most of this duplication is necessary as well 
as inevitable. Check observations are necessary especially under varied 
conditions and from various points of view. Duplication in research is 
not by any means useless, but it is folly to repeat investigations in which 
essential, fundamental and basic data are wanting or when a complete 
understanding is not had of the factors involved. We need a “‘loss and 
gain” analysis of the existing information if technical ceramics is to pro- 
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gress during the next thirty years in any such degree as it did during the 
last thirty. 

Research facilities we have in plenty. So far as space and equipment 
are concerned more research men could be employed in the laboratories 
already available. ‘There is no need for more laboratories. Then too, 
there are several universities with facilities which are not now, but which 
would be engaged on ceramic research if properly advised and assisted. 

What is needed most is a survey to determine what investigations are 
most essential and to influence the laboratories to devote their attention 
to these essentials. If the writer had the annual earnings of a million 
dollar endowment to spend where it would be most beneficial to the in- 
dustries they would be spent in an advisory research survey of the litera- 
ture, the industrial needs and the available laboratory facilities. 

With the inspiration, information and thoroughly informed advisory 
service which would thus be made available it would indeed be very 
unnatural and unusual if the ceramic manufacturers, singly and collec- 
tively, through their respective trade associations would not be employing 
to a much larger extent and much more profitably the research labora- 
tories now available to them. And if this research advisory agency was 
functioned properly through and by the trade associations and the AMERI- 
CAN CERAMIC SOCIETY, it would represent a unit force that would develop 
a more liberal federal and state support of our present research and edu- 
cational institutions. 

Then too, there is a distinct need of more thoroughly collegiate trained 
scientists and technologists. We will not have an adequate number of 
more thoroughly trained men until more of our college graduates take 
more work in the colleges. This additional work is advanced work for 
a higher collegiate degree. Most students, however, cannot with their 
own resources afford the time and expense involved. Ten or twenty 
fellowships, at $1000.00 a year apiece, under strictly enforced conditions of 
qualifications and research problems would make possible the advanced 
training which is today so much needed. 

‘The million dollar Ceramic Research Endowment is a good idea. It 
should be encouraged. 


THE CERAMIC DIVISIONS IN THE FEDERAL BUREAUS 


Are they equal to what they used to be? Are they meeting the present 
requirements as successfully as they did those of former years? A com- 
parison cannot be made in justice to either the present or the past per- 
sonnel but a review of the changes in character of research problems may 
be beneficial. 

‘he bureau men of the former years placed into ceramic literature 
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exact information. They did the things most needed and helpful in 
their day. They could not have employed their facilities and time to a 
better advantage. And it is certain that if the same personnel had con- 
tinued in bureau service they would be doing the same sort of work as 
the bureaus are today doing and in just about the same degree of effective- 
ness for they were men who grew in scientific skill and vision. 

But ceramic science and technology have advanced. Much exact in- 
formation has been checked and recorded and need not be repeated. We 
wandered through the wilderness of empiricism for nearly thirty years 
and are just now entering the promised land of ceramic science. We 
were guided only by empirical facts and methods during those thirty 
years of wandering. Each new fact established or new theory proved 
was a beacon light leading to many serious studies and debates. As 
soon as a new idea or fact came into view it became the subject of in- 
vestigation by several. ‘To the leaders during those early years of 
wilderness wanderings each new finding brought a thrill and a concern 
that left a vivid impression, so vivid, indeed, that in a casual glimpse 
backward they stand out individually and with undimmed light. Those 
were the happy pioneer days and lucky was he who then had the facilities 
and the time to make investigations. 

Favorable to making strong impressions by these pioneers was the fact 
that the research workers of those years were almost wholly confined to 
the bureaus, state surveys and universities. N early 90% of the Annual 
Meeting programs of this Sociry consisted then of papers by men from 
these research institutions. This brought the bureau men much more 
into prominence than is now possible when more than 50% of the meeting 
programs are provided by industrial employees who have facilities and 
training for the conducting of research equal to those had by the men in 
the bureaus. 

To compare the case at present with that of the past is like comparing 
the effect of the occasional light in the small town railroad yard to the 
massed effect of many lights in the large city yards. In the small yards 
the individual light receives undivided attention. It is recognized and 
remembered. But in the yard of the larger centers the individual light 
has no individuality except to him who needs be directed by it and who 
therefore seeks it out. ‘The bureau workers during the ‘‘wilderness’’ days 
were marked leaders. They performed creditably. They will not be 
forgotten. But he who will seek from the present day maze of equally 
brilliant individuals those who are conducting the work at the bureaus, 
will find them meeting new problems by new methods but achieving 
things in quality, quantity and usefulness equal to the accomplishments 
of any of their predecessors. 

The character of the problems has changed. Once it was empirical 
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studies of material mixtures to determine roughly the effect of the ex- 
treme composition variations. Methods of testing had to be devised. 
With results of these investigations now a matter of record, the present 
need is to study the product and the effect of variations in materials and 
sn methods of fabrication on the properties which the product must have 
+f it is to best meet service conditions. In short the major portion of the 
studies now is on product with some regard to materials and fabrication, 
whereas in the earlier years it was alone on the compounding and treat- 
ment of materials without regard to the product. 

Then too, the present workers have more exact data, more accurate 
methods and apparatus and are more interested in fundamental facts. 
The present workers have these means and this vision of the needs of 
fundamental data as a legacy from those who searched in the years now 
past. 

The present bureau men enjoy the collaboration of highly trained 
technical men from the industrial organizations. This too has been a 
matter of growth the credit for which lies in the general progress which 
has been made from the empirical to the scientific, from materials exclu- 
sively to products quite largely. The industrial technologist is more 
interested in product. He studies materials and processes with product 
of a standard quality as his goal. This has lead to improved physical, 
microscopic and chemical methods and in turn to product specifications 
and standardization. 

With the more exact knowledge of materials and fuels, and of the 
economics of their use in fabricating products we have three distinct 
ceramic specialists—the ceramic artist, the ceramic scientist and the 
ceramic engineer. The plants need most largely the ceramic engineer 
and the bureaus the ceramic scientist. ‘The engineer is he who employs 
the findings of the scientists. The artist is he who conceives the shapes, 
colors and that artistic creation which makes for the product a market 
demand. ‘The demand for each of these specialists is not the same in all 
ceramic industries. Some ceramic lines need all three while others need 
only the engineer, the scientist or the artist. The bureaus, however, 
have today more than before a greater need for the scientist to supple- 
ment the engineering and art of the factory technologists, ‘This narrow- 
ing of the function of the bureau men exclusively toward the réle of the 
ceramic scientist is one of the inevitable results of the closer collaboration 
between the bureaus and factories. 

And in collaboration with the producer is the user of the ceramic product. 
Thus is formed a mystic triangle of the neutral bureau scientist and the 
producer and consumer technologists. Great strides are thus possible. | 
In place of exploring unknown limits of composition variations, they are 
now seeking the maximum and minimum of such physical properties of the 
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product as volume changes, conductivity, strength and di-electric resistance . 
in commercial products and the relations of these properties to service life. 

There can in justice be no comparison of the present and the past work 
of the bureaus. At no time have the bureaus failed to serve the ceramic 
industries in the manner most needed at the time. ‘The present day 
bureau personnel is in every way equal to any that have in the past served, 
albeit their previous training must vary with the service they are to render. 
The bureau men today, more than in former years, must be more highly 
trained scientific investigators. 


PAPERS AND DISCUSSIONS 


WHAT THE INDUSTRIES WANT FROM THE CERAMIC ARTIST' 


By FREDERICK H. RHEAD 


If the question, ‘‘What do the industries want from the ceramic artist?” 
were put to me as a psychological test to be answered in two seconds, I 
would be inclined to answer to the effect that they wanted the moon, and 
that they stood very little chance of getting it, even in this age of marvel- 
ous accomplishments. But I am quite sure that such an answer would 
be accepted as being neither conclusive nor comprehensive. 

After a little thought, my mental reaction on this subject is one where 
my mind at once commences to formulate questions such as these: 

What industries? What artists? What is the relation of a particular 
artist to a particular industry? What is the present status of the ceramic 
artist to the present type of ceramic organization in this country? Ar- 
tistically speaking, how do our decorated ceramic products compare with 
the decorated ceramic products of our competitors in other countries? 
Who is to define what is and what is not artistic in ceramic products? 
Is it the aim of ceramic manufacturers to produce artistic products? To 
whom am I addressing these comments? Am I speaking as a manu- 
facturer to ceramic artists, or as a ceramic artist to manufacturers? ‘There 
are a hundred other questions of equal importance—assuming that this 
subject is important at all. Do the manufacturers know what they want 
from the ceramic artist? Do they want to know? Does the ceramic 
artist want to know what the manufacturer needs? Do either of these 
groups care, or are they particularly interested in essential requirements 
any further than those covered by the present law of supply and demand 
and present manufacturing conditions? 


A manufacturer is necessarily bound by the limitations within his own } 


organization. But I sometimes think that he rarely develops the possi- 
bilities within these limitations, because he unconsciously but quite de- 
liberately imposes further and much narrower limitations on his organi- 
zation by dictating or controlling a business policy where the artistic and 


technical standard of his product must be somehow in line, or in the same } 


field as some group of competitors, or rather he appeals to a price market 
rather than to a taste market. 

his statement may seem obscure and involved until it is realized that 
a sales appeal is first one of selection or personal taste, and then one of 
price. If two dinner services are approximately the same price, the cus- 
tomer will buy that which is the most pleasing—I will not say the one that 
is most artistic. 


1 Presented before the Ohio Ceramic Industries Association, January, 1925. 
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In order to test this limitation of possibilities (and I am thinking of this 
question from a purely commercial angle), visit half a dozen crockery 
stores as a layman and look for an American dinner service. What will 
you find? You will find that you have the product of some one hundred 
domestic concerns to choose from. What will be the essential artistic or 
ornamental difference between the products of these various concerns? 
So far as the layman is concerned, there is practically no difference except 
that the decorations vary in detail. Except for certain technical differences ~ 
known only to the initiated, a product manufactured by one concern may 
easily have been manufactured by another. ‘That very elusive but quite 
tangible and marketable quality called style barely exists in the ceramic 
industry today. 

There has been no serious or sincere effort, artistically speaking, to 
develop a decorative style that can be’ instantly identified as being the 
product of some particular concern. In art pottery Rookwood has de- 
veloped a style which is almost immediately recognized, and which, by 
the way, has not been successfully imitated by other art potteries after 
more than twenty years of effort. The Bachelor Tile Company of Cali- 
fornia has also developed a decorative style of its own. 

The Czechoslovakian potteries are now producing ornamental wares 
which are beginning to appeal to the younger buying generation, and 
which if not noted by our domestic art potteries, will make terrific inroads 
in competition with domestic art pottery. 

Some of our foreign friends have been making a close study of American 
organization methods, not as applied in our ceramic industries, but as 
applied by the Ford Motor Company and other tremendous organizations. 
The result will be a trade war that can well be feared by us, unless we use 
all the resources at our command. 

The subject of my paper is not what the manufacturers want from the 
ceramic artist. ‘The title is: “What the industries want from the ceramic 
artist’’ or in other words, what should be the contribution or active interest 
of the ceramic artist in connection with the development of the industry? 

In attempting to answer this question, I am speaking as a manufacturer 
to manufacturers. First, because I have been concerned with organiza- 
tion, manufacturing, and marketing problems during the past ten years, 
and secondly, because it is a question that no ceramic artist could answer 
intelligently, unless he had acquired considerable business experience. 

On the other hand, it is a question that no manufacturer can answer 
intelligently, unless he has made a close study of decorative styles; that is, 
he must be something of an artist. While my opinion of the business 
ability of the average American pottery manufacturer would not bear 
repeating here, I will say that he knows a lot more about art than the 
average ceramic artist knows about business. 
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Some of my friends who are manufacturers may exclaim, “But why 
should the ceramic artist know anything about business! We do not pay 
him for his business knowledge. We pay him for making decorations 
that will sell.” Now I want to make it quite clear that I am not talking 
to this type of manufacturer. This is the man who manages or controls 
a little, six or twelve kiln plant, whose business is running on a shoe-string 
pocket-book and shoe-string brains, whose business outlook or vision lies 
no further than his nearest competitor, and whose chief concerns in life 
are the overdue notes in the local bank. 

I have often wondered what would happen if Henry Ford should turn 
his attention to the manufacture of ceramic wares. I mean I wonder 
what would happen to the great majority of existing manufacturers. I 
mention Henry Ford at the risk of creating a smile, but after we have 
had our joke at the expense of the Ford hundred-piece dinner service, 
retailing for $2.00 or thereabouts, let us do a little thinking. 

We already know that Henry Ford is already in the ceramic game. We 
know he uses millions of porcelain spark plugs. We know the Ford policy 
to acquire and control sources of supply, and to develop by-products. 
We know that in big business it is but a short step from the acquisition 
of raw material resources to the development of these resources, and to 
those who have followed Henry Ford’s business career without prejudice, 
it will not be difficult to imagine what he could do in any branch of the 
ceramic game if he attempted to use his resources and genius for organiza- 
tion in connection with the manufacture of ceramic wares, which brings 
me to the question what the industries want from the ceramic artist. 

They want what the ceramic artist cannot possibly supply unless the 
various industries are.organized in such a way that they can use what he 
has to offer. I can best explain my point by referring to the founding of 
the AMERICAN CERAMIC SOCIETY, some twenty-five years ago by a handful 
of men who simply had to get together and talk shop. We all know what 
happened, and we know what a tremendous influence this Society has 
both in this country and in other countries, who are much older in the 
ceramic game than we are. 

Having been brought up or dragged up in the decorative end of the 
industry, I have tried to find a handful of decorative men who would be 
interested enough in their jobs and far-sighted enough from a business 
point of view to want to get together in the same spirit as that of the men 
who met in those section Q meetings of twenty-five years ago. 

Probably there will be such a group when the manufacturers realize 
that there is a vital need for such a condition. 

It is a curious thing that the mind of the average manufacturer in the 
clay industries is so constituted that he cannot allow his artist to be the 
arbiter in regard to his decorative wares. The manufacturer himself is 


PAPERS AND DISCUSSIONS 161 


the judge and jury. There is no research work in shape construction, 
color harmony, ornamental styles, or decorative process work. 

The ceramic artist is not a creator of artistic wares. He is, so far as the 
white ware industry is concerned, a bench lackey who must respond to the 
whims of a man who may have a certain amount of taste, and who may 
possess a fairly accurate knowledge of what will sell. But if he is the 
controlling factor so far as the creator of new designs is concerned, it is 
too definite that what are considered as new designs are nothing more 
than variations of either a foreign product or the product of some domestic 
competitor. 

Because the manufacturer is not a designer, he is not a creator. He 
is a producer, gaging his product by that of his competitors, who are all 
doing the same thing. Consequently, there is little difference or distinc- 
tion between the products of the different plants. A pottery manu- 
facturer goes to a lawyer, a patent attorney, an engineer, an architect, 
a physician, or any other specialist when he needs to be advised in con- 
nection with these professions. But I have yet to learn of an instance 
where he will consult with his art director or decorative man in regard to 
design or decorative styles. 

I do not wish to give the impression that I am supercritical of the manu- 
facturer, because if my comments are critical at all in connection with 
present conditions, I feel that the ceramic artist in this country is un- 
progressive, unbusiness-like, and from an organization point of view, pos- 
sesses the type of mind of an alley cat. As an instance of this type of 
mind, I would refer you to the reports of the Art and Design Committee 
of the United States Potters Association. 

Let us consider for a few moments the general field of activity open to 
the ceramic artist. The largest group industry employing the services 
of the ceramic artist is undoubtedly the white ware or utilitarian field. 

The second largest group is possibly the floor and wall tile, faience, 
and terra cotta field. The third group includes the various art and so- 
called or alleged art potteries, or I might say, the small potteries who 
seriously attempt to produce artistic wares, and the larger potteries who 
produce commercial ornamental wares. ‘The fourth group consists of 
those factories who utilize, or ought to utilize, the services of expert drafts- 
men in connection with the construction of the various shapes. I refer 
to the electrical porcelain, chemical ware, sanitary ware, stoneware, and 
any ceramic product where shape construction is an important factor. 

Having broadly outlined the field of activity, it now remains to define 
the true profession of the ceramic artist. What is a ceramic artist? Is 
the gentleman who buys decalcomania, and who arranges these around 
the borders of dinner plates a ceramic artist? Is the gentleman who 
paints little sprays of roses and forget-me-nots on the sides of cuspidors 
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and other useful articles a ceramic artist? Are the gentlemen ceramic 
artists who have mastered certain practical and decorative tricks of the 
trade, and who do the same thing no better or no worse year after year? 
What about the modeler, the specialist who is responsible for the orna- 
mental shapes? Is the engraver, a highly skilled specialist, responsible 
for some of the finely engraved designs, a ceramic artist? Where must 
we classify the man who makes the original designs for decalcomania? 
Are the decorators employed in quantity production ceramic artists? 
Are mold-makers, who specialize in decorated and ornamental wares 
ceramic artists? How about the practical potter engaged in ornamental 
wares? And the technical man interested in problems of color and texture? 
And the kiln fireman, who must have a thorough knowledge of oxidizing 
and reducing atmospheres if he is to produce acceptable colors and textures? 
Is the salesman selling ornamental and decorated wares a ceramic artist? 

I would like to say that a ceramic artist is an individual who is directly 
or indirectly concerned in the development and production of ornamental 
and decorated clay products, but I question if this definition would be 
acceptable to the average manufacturer, ceramic decorator, or clay worker. 
I will say, however, that this definition is not only acceptable to me, but 
it ig one that I apply in connection with my organization work. 

Having outlined the field of activity and arrived at a more or less com- 
prehensive definition of the profession of ceramic artists, we must now give 
some consideration in regard to comparative conditions involved in the 
production of decorative wares in this and other countries, and check these 
with the conditions involved in connection with the technical development 
in this country during the past twenty years. I can make my position 
clearer by first briefly outlining the technical development in this country. 
It is an acknowledged fact that the American ceramic manufacturer has 
realized the importance of the establishment of technical schools. We 
have these schools at various strategic points. These schools are growing 
in importance. They are at least the equal of similar schools in foreign 
countries, and they have fully demonstrated their value in connection 
with the growth of the industry. We have a CERAMIC SociETY which 
adequately and comprehensively covers practically every phase of the 
industry, and this Society publishes a Journal which is not equalled by 
any other ceramic journal in any other country. 

The results of these activities are obvious. Technical development 
has expanded with the growth of these activities. From a technical point 
of view, we at least occupy an equal position to any other country, and 
from an organization point of view the American manufacturer can obtain 
what technical assistance he needs without going abroad for this type of 
skilled labor. I wish to emphasize the importance of this condition. 


We have fine technical schools, a great technical society, the most valu- | 
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able technical journal published, and as a consequence conditions are 
favorable for the training and development of efficient technical men. 

Now none of these conditions exist in connection with the decorative 
side of ceramics. We have no schools for the ceramic artist and practical 
potter, and to date, the Art Division of the AMERICAN CERAMIC SOCIETY 
has not developed to that point where it can be considered as an important 
influence in connection with artistic development. ‘There is no journal 
or publication in existence that caters to the ceramic decorative specialist. 
Consequently, with no provision for the training and development of the 
ceramic artist, it is natural and obvious that this type of skilled labor is 
practically non-existent. 

If we consider the facilities and opportunities for the training and de- 
velopment of a ceramic artist in foreign countries, we will find that as 
much attention is given to the training of the artistic specialist as is given 
to the education and training of the technical man. Practically every town 
in England and on the Continent that possesses a pottery of any size is 
practically certain to have a well-equipped art and manual training school 
offering courses of instruction for the decorative specialist. 

The various art magazines are interested in the decorative side of 
ceramics, and there is considerable literature catering to this particular 
field. Asa result, our foreign competitors can obtain the services of highly 
skilled decorators as easily as they can obtain the services of technical men. 
The result is obvious. ‘The concern with a well-balanced organization is 
more efficient than an organization with one or more essential specialists. 

Dr. Mellor, the well-known English technical man, forcibly emphasized 
this condition during a recent address to his students, all technical men. 
He is quoted as stating: “About all the students present can take a hen’s 
egg and analyze the shell and contents. Not a student present can lay an 
egg.” Applying this reminder to the field of ceramics, it is not difficult 
even for an Englishman to see the point. 

We have the men who can analyze and work out the various technical 
problems, but we do not have the men who lay the eggs, or in other words, 
we do not have the men who are trained and equipped to create, design, 
and produce artistic wares of a quality that will compare with American 
products in the furniture, textile, and metal industries. 

There are, of course, notable exceptions, but I am taking the ceramic 
industry as a whole and considering the matter from an organization 
point of view. 

In finally considering the question of what the industries want from 
the ceramic artist, a comprehensive reply then must meet this question 
squarely, and must take into consideration the various points mentioned. 
No plant or group of men can become ar important factor in any industrial 
development unless conditions are favorable for such a development, 
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he ceramic art specialist is doing what he can under most unfavorable 
conditions, but he cannot accomplish much either as an individual or 
group, unless he enjoys the confidence and support of the manufacturer. 

The present possibilities of the ceramic industry are such that those 

responsible for the growth of this industry must give serious attention to 
artistic and manual training in the ceramic fields. We must have ceramic 
art schools in such localities as East Liverpool, Trenton, Zanesville, and 
other industrial centers, and by this I do not mean schools where students 
dabble in elementary problems of surface decoration, but schools where 
the fundamentals of shape construction, design and decoration, modeling, 
mold-making, and the other practical problems involved in practical 
potting. 

hese courses of instruction will vary according to the locality of the 
school. Whether these schools will be under government or state direction 
and supervision, as is the case with most European schools, or whether 
they will be endowed by industrial associations, is a matter of no impor- 
tance so far as the fundamental need is concerned. It is enough to say 
that when the various ceramic manufacturers as a group realize the vital 
necessity for artistic and practical training, these schools will begin to 
come into existence. 

To conclude and to finally answer the question of the title of this paper, 
“What the Industries Want from the Ceramic Artist,” is that which the 
manufacturers themselves must be largely instrumental in supplying, and 
before this can be done, the manufacturers must recognize the possibilities 
for artistic and decorative work when educational and industrial conditions 
are so organized as to make the creation of such work possible. 

With due recognition that this is entirely an organization problem, 
the manufacturers will later come to recognize the tremendous commercial 
possibilities for artistic products that will be in harmony with the various 
phases of industrial and social activity in this country. 

In closing, I would like to suggest that when the ceramic industries are 
brought to the same state of organization as exists in the Ford Motor 
Company, United States Steel Corporation, and other vast industrial 
concerns, that it will largely be because the manufacturer has come to 
accept the ceramic artist as a most vital essential in connection with pro- 
duction and marketing problems. 


AMERICAN Encaustic Tranc Co. 
ZANESVILLE, OHIO 
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BIBLIOGRAPHY AND ABSTRACTS ON THE UTILIZATION 
OF PEBBLY CLAYS FOR HEAVY CLAY PRODUCTS 
MANUFACTURE 


By Frep T. HEeatH 


General 


Methods of handling brick clays containing stones. Jos. KEELE. Clay Worker, 
74, p. 230.—If a clay contains only a few scattered pebbles or rock other than limestone 
or dolomite, then it may be worked, if its other properties are good. The non-calcareous 
pebbles can be crushed. For limestone pebbles, conical rolls are the simplest equip- 
ment. These remove the large stones and crush the smaller pebbles. With a Diesener 
clay cleaner, pebbles can be removed from plastic clay. Raising the mullers of a dry 
pan an inch or so above the surface of the pan allows the clay to be forced through the 
perforations of the screen plate while the pebbles stay behind and are periodically 
thrown out. Grinding the pebbles fine in a dry pan is effective but involves the provi- 
sion of a storage room for drying clay or for use of a rotary drier. Limestone particles 
must be ground to pass a 30-mesh screen, otherwise the brick will be disfigured. Grind- 
ing processes are not usually effective because these methods of grinding do not reduce 
the particles this fine. A wet washing process is the only effective process, but expen- 
sive for common clays. One plant in the United States is using such a process. In. 
certain parts of England the lime particles are ground as fine as possible and then the 
fired brick are loaded on cars and drawn through a pool of water. This treatment 
slakes the lime particles quickly and appears to do less damage than if they were allowed 
to slake and expand slowly from the moisture absorbed from the atmosphere. ‘The 
Don Valley Brick Works in Toronto fire in continuous kilns with a strong reducing 
atmosphere and they have little trouble with their lime particles popping. Finally 
we have to consider the addition of some substance to the clay which would prevent 
the slaking of the lime after firing. The writer has made many experiments to this end 
but found that the only practical thing to do was to add some salt to the water used in 
tempering. A set of test pieces of fired clay containing limestone particles to which 
1% of salt was added, have now been standing in the laboratory for about a year and 
show little or no indication of disintegration, while similar test pieces made up without 
the salt have gone to pieces long ago. 

Stony brick clays. J. KexLe. Brick and Clay Rec., 56, p. 527.—Enlargement 
of the article previously abstracted. Pa.issy, the famous French potter, experimenting 
with various clays in the sixteenth century and recording his impressions of them, says: 
“There are some kinds of clay which are of evil nature; because among them there are 
little stones, which, when the vessels are baked, the little stones which are in the said 
vessels are reduced to limes, and suddenly when they come to feel the humidity of the 
air, they swell and cause the said vessel to split in the place where they are enclosed, 
and this is because the said stones were calcined in the baking; and by this means many 
vessels are lost, however great the labor one may have employed upon them.” ‘This 
quotation expressed the experience of all clayworkers from Patissy’s time to the present 
day. The one plant in the United States which successfully cleans glacial clay from 
limestone pebbles by a washing process is situated at Hutchinson, McLeod County, 
in Minnesota. Its operation is described in the report by FRANK Grout! as follows: 
“The washing machinery occupies a space not over 20 feet square and 15 feet high and 
washed 130 yards of clay ina day. ‘The clay from the bank is hauled by cable car to 
the washer, where it is mixed with an excess of water and agitated by a series of vertical 


+ “Clays of Minnesota,” U. S. Geol. Surv., Bull. 678. 
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rods fastened to a rotating cross-beam. The harrow-like motion of these rods tends to 
throw the larger pebbles toward the center and leaves the fine clay and sand suspended 
and distributed throughout the washer pit. A bucket elevator of continuous operation 
dips into the pit near the center and removes the gravel. The gravel, if cleansed, 
forms a by-product of considerable value. At the sides of the pit a screen of proper 
mesh allows the escape of the fine sand and clay to one of a series of open ponds in which 
they are allowed to settle. After a time some of the water is pumped off and the rest 
is left to sink into the ground. The sand naturally settles close to the intake of the 
pond and the clay is carried to the farther side. After partial drying, the material is 
taken to the stiff-mud machine where the clay and sand are mixed in approximately the 
same proportions in which they existed in the drift before washing. Experiments are 
now in progress to determine whether the clay is improved by standing in the settling 
ponds all winter. The gravel is sold for concrete. Both the clay and the sand contain 
a considerable amount of calcium carbonate, but if care is taken to remove the coarser 
sand, the lime does no harm and it is certainly less abundant than in the unwashed 
drift. The plant at Hutchinson is equipped with three round down-draft kilns and plans 
are made to double the capacity. It has been found possible with this clay, to produce 
a very good drain tile and hollow building block so that the production of common 
brick has become secondary.” A face brick plant near Hamilton, Ont. fires their limey 
clay so intensely in round down-draft kilns that there is no bad effect from the lime 
grains. WM. BuRGESS discusses this paper and recommends fine grinding. 


Comment of W. D. Richardson on pebbly clays. Clayworker, 78, p. 336.—Com- 
ment on paper read by GEorcE M. Krick before the Indianapolis convention of the 
N. B. M. A. He relates his own experience with pebbles at a Minnesota plant prior 
to 1886. ‘This was before rotary driers came into use and our clay was dried in the sun 
and wind and then stored in sheds. Our aim was not to grind up the pebbles, but to 
remove them and that is what I would do today under similar conditions. Mr. PRATT 
of Anoka, machinist, invented the “chain pulverizer.” It is an efficient machine which 
does not grind the clay but whips it to pieces with the chain beaters, leaving the stone 
whole and as free from clay as though cleaned with a wire brush. These chains were 
riveted to two vertical shafts, geared together and running in opposite directions, spaced 
so that when the chains straightened out by centrifugal force, those of one shaft would 
just clear those on the other. The clay was fed into the center on top and in falling 
through the machine, was ,;whipped by these chains. The outside casing was of flat 
bar steel, set in grooves cast in top and bottom plates, forming a flexible shell on which 
the clay would not build. Around this we placed a canvas cover to prevent the dust 
from flying. From this machine the clay was chuted into a rotary screen from which 
the clean pebbles tailed out of the building to the ground below. ‘The machine was 
efficient but the wear on the links of the chain, as then constructed, caused frequent 
repairs. Improvement could now be made on such a machine. It required small 
power to operate and by using another set of pulverizers and screens for a second treat- 
ment of the screened material, the smallest pebbles could be removed. 


here are three factors to be considered in grinding limestone in clay: (1) The 
percentage of limestone in the clay. (2) The fineness of the grinding. (3) The tem- 
perature at which the ware is fired and the duration of the high fire. E. CRAMER of 
the Tonindustries Laboratory, Berlin, made some experiments along this line from 
which he deduced an opinion that it was not necessary to grind the stone finer than 
one-twentieth of an inch in diameter. Later, MR. DE SHARENGRAD made a more sys- 
tematic study of the lime-pebbly clays of central Europe. He washed out the stones and 
then ground and then sieved them into particles 1/50, */25, * /:2 and 1/;s of an inch in diam- 
eter. Some of each size were then mixed with the clean clay in the proportion of 2, 


PAPERS AND DISCUSSIONS 167 


5 and 10%, respectively, and brick made from these different mixtures and fired. 
After the fired brick had stood in his office a month, those containing 2 and 5% of stone 
ground to !/s59 of an inch diameter still remained good, though the brick containing 
10% of stone of this fineness had begun to split in two weeks. Brick of all the other 
grades of fineness, containing more than 2% of stone, were damaged more or less. As 
DE SHARENGRAD found it impractical to grind the stone as fine as 1/50 of an inch diameter, 
he then tried the effect of longer duration of the high fire. He had been stopping the 
firing as soon as the kiln had reached a definite temperature, but a microscopic exam- 
ination showed that the stone remained free and uncombined with the clay. It was 
therefore sought to bring about a chemical combination by holding the high heat for 
a longer time. After numerous trials, DE SHARENGRAD fired his clay, holding the high 
heat for 48 hours instead of 8 hours, with the result that the extra time the goods were 
exposed to the heat enabled a combination to take place between the lime and the clay 
and that brick fired under these conditions not only remains free from popping or 
pitting, but is actually stronger, the slight vitrification that has taken place binding the 
particles more closely together. DE SHARENGRAD also found that the brick that were 
dipped in water immediately after being taken from the kiln, “remained sound, even 
when the largest particles of lime were present.” 


Treatment of clay containing pebbles. Exiis Lovejoy. From page 21 of his 
book “Economies in Brickyard Construction and Operation.”’—‘‘Clays containing peb- 
bles should be worked in a dry condition by putting them through a whipping machine 
to loosen the pebbles from the clay, followed by screening to remove the pebbles. If 
the material as it comes from the pit is wet, a rotary drier should be used for drying and 
then the pebbles whipped loose and screened out. On one yard, the pebbles were re- 
moved in the dry pan. The mullers were raised an inch or two from the grinding 
plates. The clay required no crushing except to loosen the pebbles, which could be done 
in this way. The pebbles remained in the pan while the clay passed through the screen 
plates. At frequent intervals the pan was stopped and the pebbles shoveled out. For- 
tunately, the brick machine was of small capacity. Where the pebbles are of some 
size, they can be removed by grooved rolls, but any small pebbles will pass the rolls 
and appear in the brick, oftentimes with bad results. Where the clay contains pebbles, 
especially of limestone, and they are not or cannot be removed, the grinding should be 
very fine in order to reduce the size of the lime pebbles small enough so that they will 
not cause ‘popping’ in the fired brick.” 

Limestone pebbles in surface clay. Ques. AnD ANS. Brick and Clay Rec., 47, 
p. 514. Onto.—We are desirous of being informed as to the most practical method of 
separating small limestone pebbles from a plastic surface clay. 

ANs.—We know of no practical method of securing the elimination of small lime 
pebbles. The larger stones and boulders can be taken out by using conical roll crushers 
and disintegrators, by which the stones are gradually worked out of the machines with- 
out passing between the rolls, The small lime pebbles problem is best solved by crush- 
ing and grinding them so fine that the particles cannot exert a sufficient expansive force 
to “pop” and so scar the ware after firing. 

Brick and Clay Rec., 47, p. 601.—Additional information on the sub ject of the above 
question is volunteered from a reader. When the limestone pebbles are soft and small 
and are what are commonly called concretions, such as those that form in the loess 
clays and are called “loess puppchen,” little dolls in the clay, such pebbles may be 
safely crushed fine, down to 1/:9 of an inch or better, to 1/39 of an inch in diameter, and 
left in the clay. This is especially true when the clay fires to a close, dense body and 
no water can be absorbed to cause slaking, also when the finished brick possesses great 
strength to resist expansion. ‘This method is also applicable when the lime is of a 
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porous nature, having little expansion power, but tending rather to close up its own 
porosity when the molecules expand on uniting with water. It will readily be seen 
that this problem becomes an engineering study, the idea being to reach a balanced 
condition in the clay, the force of the lime in hydrating being so minimized as to cause 
no harm. 

With other types of lime pebbles and clays, such treatment will not be sufficient 
to accomplish the desired result. Glacial clays containing small pebbles or broken 
bits of hard limestone, must be so handled as to remove the pebbles. Large pebbles 
can be removed by conical roll crushers, as is done with the Chicago clays, this treat- 
ment also being applicable to moist clays as they come from the bank to the machine. 
Clays containing many small pebbles, ranging down to buckshot and even duckshot 
size, should be gathered dry and given a complete processing in dry pans with suspended 
mullers, then elevated to piano-wire screens where they are screened to 1/;, of an inch, 
giving a clay meal about like the meal used in coarse corn bread. The tailings should 
be returned to the dry pan and the pan cleaned every 15 to 30 minutes as experience 
proves is most desirable. The best test to determine whether the clay is being success- 
fully treated is to place a finished brick on a steam radiator or in any other dry, warm 
place and to watch it for a breaking down of texture or ‘‘popping’’ due to slaking of 
the lime. Striking two bricks together to determine the quality of the ring, if there is 
any at all, is an excellent test of whether or not the brick retains its structural integrity. 
The dulling of sound when two such bricks are struck together as compared with the 
clear ring of two other bricks which have lain out-of-doors for some time, is a good indi- 
cation of pebble slaking. 


Eliminating small gravel in clay. QuES. AND ANS. Brick and Clay Rec., 48, 
p. 347. West Vircinia.—We are bothered to know what is the best method to follow 
in getting rid of the small gravel in our clay. 

Ans.—Small gravel is of common occurrence in many clays and its elimination is 
always difficult. One method would be to put the clay through a rotary drier and then 
crush the material in the dry-pan or a swing hammer crusher and then run it over a 
fine screen. ‘This would make the gravel so fine that the small particles would not bother 
the fired material. By the use of a strongly reducing atmosphere in the kiln during the 
latter stages of the firing, the fine particles of lime are rendered still ‘less dangerous. 
Another method which is successfully used by an Ohio plant is to wash the clay in such 
a way that the clay particles are floated out. The gravel is thus separated in a very 
clean state and is shipped in carloads to a gravel company. The water that is used in 
the washing process and which contains considerable fine clay, is used for pugging the 
material. After washing, the clay is dried in a rotary drier and is practically ready for 
the pug mill. The equipment necessary for this operation is rather elaborate, but this 
particular company is turning out material that will compete in price with any manu- 
facturer in the state of Ohio. Furthermore, the plant is making a good profit and is 
manufacturing both brick and hollow tile. 


If the clay is one that can be put through a heavy smooth roll crusher (one that 
can be set very close together), it may be possible to crush the gravel fine enough in 
this way to bring about the same effect that would be secured by drying and putting 
through a pan. This at least, would be a great improvement over the disintegrator, 
the latter being a machine that aids in no way in overcoming the difficulty. The smooth 
roll crusher would also be a cheap method. 


Pebbles break cutting wires. QuEs. AND ANS. Brick and Clay Rec., 48, p. 547. 
NEBRASKA.—I would like to get your advice on grinding clay. Some of our clay contains 
small pebbles or gravel and one layer contains soft lime concretions. ‘The latter fire 
white and do not slake in the fired brick but will crack some of the brick in drying, and 
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being rough, will break the wires on our cutter. ‘The gravel breaks the wires also when 
it comes opposite the opening between the platens on the cutter. Weusea disintegrator 
for breaking up the clay but we cannot get it close enough together to break up the 
pebbles sufficiently small to save the wires. Our clay is wet enough most of the time 
to pug without adding water at the pug mill, so we do not think that we can use a dry 
pan. Would a wet pan do the work in breaking up the pebbles and concretions fine 
enough so that they will not break our wires, or would a smooth roll disintegrator do 
it? We make side-cut stiff-mud brick. 

ANns.—As your clay comes from the bank in a very wet condition, it will be im- 
possible to get any efficiency out of a dry-pan, while a wet-pan isa mixing machine and 
not a grinding machine. It would seem advisable to put this material first through a 
disintegrator and then through a smooth roll crusher with the rolls set close together. 
If possible, the disintegrator should be set directly upon the rolls or a combination 
disintegrator and smooth roll crusher should be installed. This should eliminate the 
trouble, at least it will better conditions very materially. 


Niggerheads troublesome in crushing. QuEs. AND Ans. Brick and Clay Rec., 
51, p. 48. I_LL_mNors.—We are up against a hard proposition in crushing our shale. 
Besides other difficulties, this shale contains niggerheads of sizes varying from very small 
up to four or five inches in diameter. On account of these niggerheads, we were unable 
to install a roll crusher. 

ANns.—With regard to the niggerheads, these will have to be picked out by hand in 
most any case except in -the event that the clay containing them is soft enough to be 
crushed while the niggerheads are being thrown out at the same operation. ‘This 
method is being followed at some of Chicago’s brickyards where large nodules of lime- 
stone occur interstratified with the clay. The method followed in this case is to put 
the material through conical rolls where the angle of ‘‘bite’’ is such that the clay is 
“swallowed” while the nodules are thrown off. This process, of course, can be used 
only in cases where the clay and the niggerheads differ in hardness so that the difference 
in their angle of “bite” can be made use of. 

Lime in the overburden. Ques. anp Ans. Brick and Clay Rec., 53, p. 568. 
ALABAMA.—We are having trouble with severe “white-wash” in our brick which prob- 
ably occurs through unremoved overburden impregnated with lime. 


Ans.—Locate the limey clay with hydrochloric acid. It may be possible to pick 
out and discard the clay that is impregnated with lime but if this is not practicable, 
then we suggest fine grinding and the addition of the barytes. Fine grinding breaks 
up and distributes the finely ground lime particles all through the mass of the ground 
clay. This procedure eliminates, to a high degree, “‘popping’’ of the lime pebbles in 
the finished fired ware. This pitting is due to the lime oxide which hydrates and oxi- 
dizes and reverts back again, after firing, tothe carbonate. ‘This process is accompanied 
by a swelling of sufficient force to break away the surface skin of the ware leaving the 
unsightly white spots to show on the ware. Bear in mind that fine grinding does not 
eliminate “white wash” but it does prepare the lime for neutralization by adding the 
barium carbonate. Scumming is also produced by using coal that has a high sulphur 
content on a clay such as you have. 

Stones in clay cause grinding trouble. Ques. anD Ans. Brick and Clay Rec., 53, 
p. 982. QUEBEC.—We have always had a little trouble with stones in our clay but up 
to this time a pair of rolls could grind it well enough. This summer we began mining 
a new field and we met with such a lot of big hard stones that we were finally forced 
to stop. Our rolls could not pulverize our clay sufficiently and we-wanted to find a 
machine that would pulverize the clay for an output of 100,000 bricks a day and in a 
condition that would enable us to make wire-cut brick. What would wet pans do? 
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The pair of rolls we have been using are 13 and 19 inches in diameter, the smaller 
one being armed with six knives. From these, the clay goes through a pug-mill in the 
press. The stones are generally lime and boulders, from pebbles to three-inch pieces. 
The deposit is not regular, but we have to meet with quantities of these stones here and 
there. If we could not pulverize the stones it would mean a move of $2000 and the 
loss of ten acres of good clay. 

It is impossible to throw out all these stones in the mining without considerably 
increasing the cost. On the other hand, we must add a little sand to our clay; the 
addition of the ground rock could but add to the quality of our brick. We have received 
the offer of a pair of rolls 30 inches in diameter but smooth. What would our rolls 
first, and the big ones under, do? 

Ans.—We are of the opinion that since you have limestone to contend with in 
your clay, it would be best for you to get a fair representative sample of the clay as it 
will run with this rock init. ‘This should be ground in some way, by hand if necessary, 
and made into some sample brick. ‘These should be fired in the regular way in order 
to determine the effect of the lime on the brick. It may be that this test has been 
made, but you should find what this limestone is going to do to your brick before putting 
in machinery to crush it. It is obvious, of course, that adding ground limestone to 
your clay is a different proposition from that of adding sand. If the limestone does not 
ruin your clay, you should have a comparatively easy time in grinding. 

With rocks of the size that you have in your clay, a dry pan should have no trouble 
in grinding it with no preliminary crushing. Weare inclined to believe that a secondary 
pair of smooth rolls, taking the material after it passes through the first pair of rolls, 
would do the work of grinding satisfactorily up to their limit of capacity. 

Lime in a calcareous clay. Ques. AND ANS. Brick and Clay Rec., 54, p. 806. 
New YorK.—Will you kindly advise me whether a clay which contains 13.43% of lime 
and 5.35% of iron oxide should fire red or yellow? The clay in fact fires red. How 
much lime should a clay contain to be classified as a calcareous clay? 

Ans.—We would expect a clay containing 5.35% iron oxide and 13.43% lime, to 
fire to a buff or yellow color. However, it is hard to ascertain from an analysis what 
color a brick will fire because the physical state in which these ingredients exist in the 
clay mass influences to a great extent, the color to which the brick will fire. Some 
people claim that a good building brick can be made from a clay containing as much as 
20 to 25% of lime carbonate, provided it is in a finely divided condition, and if vitrified 
ware is not attempted. If, however, a quantity of lime is contained in the clay in the 
form of pebbles, then much damage may result from bursting of the brick when the 
lumps of burned lime slake by absorbing moisture from the air. Clays containing a 
high percentage of lime carbonate are used in making common brick in Michigan, 
Wisconsin and Illinois. 

The effect of lime in clay is as follows: It is probably most effective in the form of 
carbonate, and if finely divided is an active flux. When clays containing it are fired, 
they not only lose their chemically combined water, but also their carbon dioxide, but 
while the water of hydration passes off between 840°F and 1112 °F the carbon dioxide 
does not seem to go off until between 1112 and 1562°F. In fact, it probably passes 
off at a higher temperature than this. 

The result of driving off this gas, in addition to the chemically combined water, is 
to leave calcareous clays more porous than other clays up to the beginning of fusion. 
If the firing is carried only far enough to drive off the CO: gas, the result will be that the 
quicklime thus formed will absorb the moisture from the air and slake. No injury may 
result from this if the lime is in a finely divided condition and uniformly distributed 
throughout the mass, but, if on the contrary, it is present in the form of lumps, slaking 
and accompanying swelling of these lumps may cause the brick to split. 
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If, however, the temperature is raised higher than is required simply to drive off 
the carbon dioxide, and if some of the mineral particles soften, chemical reaction begins 
between the lime, iron, and some of the silica and alumina of the clay, the result being 
the formation within the clay of a new silicate of very complex composition. ‘The 
effects of this combination are several: 

In the first place, the lime tends to destroy the red coloring of the iron and imparts 
instead a buff color to the fired clay. This bleaching action, if we may call it such, 
is most marked when the percentage of lime is three times that of iron. Another effect 
of lime, if present in sufficient quantity, is to cause the clay to soften rapidly, thereby 
sometimes drawing the points of incipient fusion and viscosity within seventy-five 
degrees of each other. This rapid softening of calcareous clays is one of the main 
objections to their use and on this account also, it is not usually safe to attempt the 
manufacture of vitrified products from them, but the presence of several per cent of 
niagnesia will counteract this. It has also been found possible to increase the interval 
between the points of incipient fusion and viscosity by the addition of quartz and 
feldspar. 

Bothered with stones in clay. TRADE Quizz Box. Clayworker,'79. QuESTION.— 
We are much bothered with stones from one-half inch to two inches in diameter in our 
clay. What machine should we use to crush these stones? 

ANs.—Rotary drier, dry-pan and screen. Expensive but practical. Conical rolls 
remove big stones until rolls wear. A disintegrator will snap out many stones but 
neither this nor rolls will completely eliminate stones. By Carey P. Euwis. 


Specific Installations to Handle Pebbly Clays 


Working a wet limey clay. Gxorce M. Kricx, Decatur, Ind. Clayworker, 77, 
p. 243.—Their territory, northeastern part of Indiana, does not possess a clay deposit 
free from pebbles, and the greatest difficulty encountered in the manufacturing of ware 
from this clay is the limestone pebbles which all of these clays contain. In order to 
remove this objection, the only thing was to grind the limestone to a very fine state 
not to allow any of the pebbles to exist that would cause any eruption on the finished 
ware. 

Methods of doing this were as follows: (1) Remove the moisture. (2) Pulverize 
and screen the clay. 

The moisture is removed by means of a rotary drier. This drier is seven feet in 
diameter and seventy feet in length and has a capacity of 30 tons per hour. 

Objections to rotary drier: (1) Investment. (2) Fuel consumption. (3) Power 
required. (4) Dust. (5) Extra labor. 

Fuel consumption depends on: (a) Moisture in clay. (b) Condition of clay, fine 
or coarse. ‘The finer the clay the easier to dry and less fuel and greater capacity. (c) 
Fuel depends on the quality and preparation. Egg coal preferred, as it gives a free 
passage of air. It is not necessary to have a great heat but the passage of a large volume 
of heated air to pass through the drier... The fuel also depends greatly upon the personal 
equation of the fireman. 

Cost of fuel to operate this drier varied from 25 to 50% per ton of clay depending 
upon the conditions. 

Dust.—As the clay in the drier is being continually agitated, a large volume of 
air being drawn through creates at the exhaust fan a large quantity of fine dust, which 
is taken care of by means of a settling chamber and stack. The settling chamber has 
a capacity four times that of the exhaust fan so that when the air leaves the fan it 
travels at a much lower velocity, which is a great aid in settling the dust and prevents 
it from going out into the open. 
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Power required to operate this drier under full load is 15h. p. and 10h. p. to operate 
exhaust fan. 

Advantages of rotary drier: (1) Uniform moisture in clay. (2) Lessens cost of 
grinding. (3) Removes all vegetable matter. (4) Makes possible to work clays that 
otherwise could not be used. (5) Gives better mixture of clays. 

The clay from the rotary drier is fed into a ring hammer pulverizer. 

Objections to pulverizer: (1) Power. (2) Capacity. (8) Dust. (a) Large amount 
of power in proportion to capacity in tons of clay. (b) Great dust agitator-pulverizer 
must be inclosed and dust removed by an exhaust fan. (c) Wearing parts must be re- 
moved often. High consumption of lubricating oils. 

From the pulverizer the clay is elevated: to the screens which is really the most 
important equipment where limestone plays an important part. 


T'wo gravity screens are used. Top screen is equipped with an 8-mesh wire cloth 
screen which removes all the coarse clay and gives greater capacity to the bottom screen. 
The bottom screen is equipped with a slotted wire screen. The wires are double- 
crimped and rolled so that there is no possibility of wires slipping so as to make an in- 
accurate sizing. Size of slotted wire screen opening 1/29 x 1/2 inch, size of wire 0.072, 
surface 72 square feet. 

In practice it is found true that the greater the per cent of lime the finer it has to 
be ground. ‘This plant was so equipped to grind as fine as 40-mesh. 

The objection of fine grinding: (1) Difficulty to carry and store. (2) Cause great 
columns of dust. (3) Lessen capacity. (4) Drier and kiln loss. (5) Finished product 
inferior in quality. (6) Impossible to feed regularly into pug mill by means of disc 
feeder. 

By not working a clay whose contents will exceed 5% in lime pebbles, we have no 
trouble with lime eruptions to injure the quality or sale of the ware. 


Advantages of fine grinding: (a) The clay is not so tough and sticky, breaks up 
well and made easy to work in pug mill, making complete homogeneous mixture which 
is very essential to making hollow ware. (b) Before this process was installed an average 
of eight tons of ware an hour on a 44 x 20 sewer pipe press has been increased to an 
average of eleven tons per hour. (c) While the capacity has been increased, the operat- 
ing load remains the same. No improvements or changes of any kind have been made 
in the power plant, but upon comparing records show that no more fuel was consumed 
and by indicating the load show no increase inh.p. (d)-By having this clay in almost 
a perfect homogeneous material has decreased the drying time 25% and dry room loss 
from 5 to 10% to less than 1%. (e) Average time of firing a 40-foot kiln of 155 tons of 
ware was 95 hours, has been reduced to 70 hours, making a saving of about 25% in time, 
and firing loss has been reduced from 20% to less than 10%. (f) The color of the ware 
has been somewhat unpopular owing to the lime, but the ware has a good smooth surface 
and a clean metallic ring when struck with a hammer and will withstand more severe 
handling. 

Discussion follows: WILLIAM HAMMERSCHMIDT, Lombard, Ill.: We had the same 
trouble as Mr. Kricx. We are located in northern Illinois and had limestone in our 
clay. We had our troubles and we changed to the dry clay system putting in a Penfield 
disintegrator. We have a large dry house. We dry our clay about six weeks in ad- 
vance of the time we are going to use it. We run our clay through the disintegrator, 
which is fed by a conveyor which runs underneath the storage bins and feeds uniformly. 
We take up all the lumps in that way. Our screen is about 8 wires to the inch. The 
tailings return to the Williams pulverizer, whereby we increase the capacity of the 
machine so much more, that we could use a smaller machine. We take out about 
50% of the clay at the first screening and by returning to the pulverizer we have a con- 
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tinuous run until everything is pulverized to the fineness of corn meal. We have re- 
duced our time of drying and firing and have better ware. We dry our drain tile on 
the flat. 

Orto TRAUTWEIN, Chicago, Ill: Does Mr. Kricx put his clay through the rotary 
before or after it goes to the storage bin? 

Mr. Kricx: The clay is brought in and dried before ‘it goes to the storage bin. 
It is dried and screened and then placed in the storage bin. 

W. C. Hoover, Portland, Ind.: At the Portland Drain Tile Company we got 
into the lime trouble before Mr. Kricx did. Along in 1913 we began to run short of 
surface clay as we call it, and we could not get any clay near us so we had to shut down. 
We are making 32-inch tile at the Portland plant out of hard pan and a surface clay 
above that. For two years we had more trouble than you can imagine, but we finally 
got the limestone handled successfully. We had a Williams crusher put in and we built 
a large storage bin which helped. Our bank varies from 12 to 15 feet. As Mr. Ham- 
MERSCHMIDT Says, we have eliminated our losses in the sheds for drying and somewhat 
in the time of drying also, but the best thing of all, we improved the quality of our 
ware very, very much. 

W. L. BELTz, Mowrystown, Ohio: What size mesh does Mr. KricK use? Does 
it run as high as 40-mesh? 

Mr. Kricx: It varies in my clays. In some places it runs as high as 30%. We 
have carefully analyzed the amount of lime, and have places where it runs as high as 
25%. We never try to grind that clay. We use as high as 30- to 40-mesh but are 
troubled with dust. 

Mr. HAMMERSCHMIDT suggests use of a worm feeder run slowly to feed the pug 
mill. 

Plant of the Delaware Clay Manufacturing Co. F. E. MutEer. Clayworker, 63, 
p. 643.—General description of the plant. After being hauled inside, the clay is dumped 
into a hopper and by means of a drag chain conveyor, is fed into a coal-fired drier which 
is 40 feet long and 5!/2 feet in diameter. This large drum is revolved slowly, and being 
set on a slight angle, provides a gravity discharge. An exhaust fan draws the heat 
through in the same direction as the material, and aids in getting the dust through, 
as angle iron projections on the inside reduce a large proportion of the clay to dust. 
After passing through the drier, the material is raised by a chain elevator to the screens, 
these excluding all stones larger than a hen’s egg, these passing by a chute to the outside 
of the building, the finer material being fed into nine-foot dry pans and crushed. From 
here it is elevated and passed over a series of fine-mesh screens through which nothing 
but dust will go, this being fed into a storage hopper ready for the eight-foot tempering 
pans. The dust covered gravel that is excluded is passed through a washer and sold 
as a by-product, while the clay-laden water is utilized in the tempering pans. 


The separation of stones from clays. C. H. So_risBERc, Aurora, Iil. Clayworker, 
58, p. 512.—Lime is not so important in manufacturing common brick, because a pop 
in the face can be overlooked. Limestone pebbles from the size of boulders down to 
fine dust occur in the clays of Wisconsin and Northern Illinois. ‘There is a difference 
between air slaking and water slaking, the first being a short direct combination, 
the latter is a longer timed double reaction and lower pressure is exerted. I have given 
the above theory to show you that a brick can often be saved from popping by soaking 
in water. This was discovered accidentally due to rain. We must find some method 
of removing limestone. The entire content can be removed by suspension of clay in 
water, passing over sieves and settling out in vats, but the excessive cost makes it 
impractical for the common brick manufacturer. There being a few advantages ina small 
lime content, such as aid in drying, and help through sudden changes in temperature, 
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we need not remove all the lime but must have it sufficiently reduced in size. The 
method I will speak of, is in successful operation at the present time and makes it pos- 
sible for us to make a strong brick from a clay running a strong 10% limestone. Ten 
per cent limestone is excessive and appears to be gravel instead of clay. I do not think 
this method is perfected as yet and each clayworker would have to alter it for his special 
clay. Pick and shovel methods with aid of dynamite removed larger stones at a fairly 
low cost. ‘There are cheaper methods of winning but not for this clay. A piece of clay 
when struck by a hammer will break up without touching stones within it. Hammer 
mill purely impact, would do the work, reduce the clay and not the stones. A machine 
was built and installed. I will not detail screen trouble, but we tried all kinds until 
a piano wire did the work. The hammer mill is constructed with open grate bottom 
and six-inch grinding plate. 


This method has its disadvantages of course. A wet clay separates less rapidly 
and has to be run through the system until stones only return. If clay is too wet, the 
mill will plug up. Wet clay is dumped from cars to dry-shed floor and run through 
later. The average bank moisture is nicely worked. A clay drier would make the 
system more perfect as stones would return clear of clay. As to the cost of operation, 
a 50h. p. motor drives mill, cable drum and conveyor belt, and takes clay as fast as one 
man can feed it. The hammer, if of cast steel, would last about one day; tool steel, 
best obtainable, will wear off an inch in ten days of damp clay run. Manganese cast 
steel hammers have just been installed and are guaranteed to last over twice as long as 
any tool steel made. In dry clay, the wear on mill is lessened greatly. ‘The case of 
the mill will last two seasons if one inch thick of cast iron; 11/4 inch steel bar grating 
will last about a season. ‘This is for a very stony clay and wear will vary in proportion 
to stone content. 


This method reduces clay to !/s inch and less. The estimated cost of preparing 
clay for the brick machine is thirty cents per yard. If less than '/g inch material is 
desired a crusher can be used since stone content has been reduced to about 1% in a 
10% lime clay. 

Winning the fight against failure. ANON. Brick and Clay Rec., 49, p. 410.— 
Manufacturers of brick and drain tile with their clay part of a gray glacial drift, con- 
taining an unusually high percentage of limestone and gravel, both of which had to 
be removed if a satisfactory product was to be obtained. Practically every method 
of eliminating the limestone pebbles and gravel has been tried. After the failure of 
other methods to successfully accomplish the separation of the impurities from the clay, 
a washing machine, which was designed by the owner of the plant after many years of 
experimenting, and which is somewhat similar to those in use for the same purpose in 
Europe, was erected. ‘The parts of the machine were, in fact, imported from Europe. 
he method has been used five years at this plant. It is an expensive and ordinarily 
undesirable process. 


The washing machine itself is about 15 feet high and 20 feet square, being capable 
of taking care of 130 yards of material per day. When the clay is thrown into the 
machine from the car, it is mixed with an excess of water in a cylindrical washing pit 
at the bottom which is about 4 feet deep. Here the mixture is agitated by means of 
a series of vertical rods that are suspended from the cross-beams of a rotating wheel 
arrangement, said beams centering in a revolving shaft in the middle of the pit like 
spokes into the hub of a wheel. The movement of these rods in the machine throws 
the larger pebbles toward the center of the washer while the fine clay and sand become 
suspended in the water and distributed in a fairly even manner throughout the pit. 
The gravel and large pebbles are removed from the center of the washing pit by means 
of a bucket elevator that is operated continuously. This elevator, since it is attached 
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to the center shaft, revolves with the same speed around the pit as the rods that stir 
up the water. As the buckets are filled, they are elevated to the circular shelf at the 
top of the machine, where they deposit their contents. Following the course of the 
buckets is a rod attached to the center revolving shaft that sweeps the discharged 
material into an inclined trough at the rear of the machine. Since the buckets dip 
considerably below the surface of the water in the washing pit in removing the pebbles 
of limestone and gravel, they are bound to elevate some of the suspended clay. In 
order to reclaim this material, the inclined trough into which the elevated material is 
conducted is kept overflowing with water, this again suspending the clay particles and 
carrying them over the edge of the trough back into the pit. After the gravel has been 
swept into the trough it gradually works to the other end where a second elevator is at 
work raising it up and over a platform from which it throws it in a pile on the ground. 
A stream of water is kept running down this platform washing out of the buckets all 
of the suspended clay that may have found its way to that point, sending it back into 
the pit. 

The gravel is so clean that it may be used for concrete work. Going back to the clay 
in the washing pit, we find it is suspended there in the water with fine particles of sand 
and is allowed to escape through a screen of the proper mesh on the front of the machine. 
The passing of this clay through the screen insures only the very small particles of clay 
and sand getting through and prevents any of the large pebbles, either gravel or lime- 
stone, from finding their way to the settling pond to which the suspended mixture is 
led from the washing pit by means of a trough. 

The clay is allowed to settle in one of the three or four ponds. The sand being 
heavier, settles nearest the intake, while the finer and lighter clay matter is car- 
ried to the other end of the pond. ‘This results in a very uniform gradation from the 
sand at one end of the pond to almost pure clay ( 90% kaolin) at the other end. After 
partial settling, some of the ware may be pumped off and the rest allowed to evaporate 
and sink into the ground. The clay is then subjected to one year’s drying and weather- 
ing. 

When réady for use, after having been in the field for a year, the clay and sand are 
again mixed in approximately the same proportions as they originally existed in the 
pit and sent through the ordinary processes of manufacture. The clay in the ponds from 
which the pug mill is being fed, is in a comparatively loose and unpacked condition and 
is too soft to support the clay gatherer or a cart after arain. Itis necessary, therefore, 
to guard against this emergency if the plant is to be kept operating at capacity through- 
out the season. This is done by transporting some of the weathered clay from the dry- 
ing fields to solid ground. ‘Two horses and as many carts are continually in use per- 
forming this duty, adding another item to the cost of the manufacturing. 


This system represents a tremendous investment and much additional expense 
above that usually met with in this branch of the industry. However, it opens up for 
utilization, a vast amount of clay that has heretofore been considered worthless because 
of its impurities. 

Pebbles in clay. Ques. anp Ans. Brick and Clay Rec., 42, p. 275. Cati- 
FORNIA.—We have a limestone clay full of pebbles and experience considerable trouble 
with it. Can you suggest some remedy? 

Ans.—There are crushers on the market that are said to remedy troubles such as 
you are experiencing. There also is machinery expressly made for washing clays that 
is used by brick and tile makers. A hardwood washer which we have seen, satisfied its 
builder, It is a circular vat about 14 feet in diameter. ‘There is a shaft in the center 
and on the top of that is a bevel gear anda band wheel. There isa lever near the bottom 
to which is fastened a chain drag made of two or three 3 x 4 scantlings with long teeth. 
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One corner of this drag is fastened to this chain and the other to the center shaft. Dump 
your clay into the vat from the cart, a little at a time. An inch and a half of water 
should go into the clay continuously. The slush from the vat goes into a screened box 
say of 4 meshes to the inch for brick and tile. From this box the slush goes to the 
drying places, of which there should be two. It can run through a common wooden 
trough and should spread over a considerable territory. Our friend washes the clay 
in the spring and lets it lay until the next year before he uses it. In this manner it 
freezes and weathers and is in a good condition to use. 

To eliminate lime pebbles. Brick and Clay Rec., 43, p. 692.—Suggestions of 
Orto PoMMER of Quebec, Canada, were submitted to an experienced brickmaker, whom 
he knew had gone through a long series of experiments with the object of eliminating 
the lime pebbles from his shales. He writes us as follows: 

I think that Mr. Pommer is correct in his description of the chemical action of lime 
pebbles, and two of his suggested methods would doubtless be satisfactory, viz.: To 
wash the material when the lime is in large enough pebbles to be removed by washing; 
or by increasing the temperature of firing the brick, provided the material will stand 
the higher temperature and that the resulting colors would be satisfactory. The other 
two methods I do not believe feasible. I have found it impossible to grind pebbles 
fine enough to prevent their popping. Dipping the brick in water after leaving the 
kilns would only result in bringing the pebbles out quicker. I would suggest that the 
most practical way to eliminate trouble with lime pebbles is to keep them out of the 
material when it is loaded in the pit. In nearly all shales and many clays, the pebbles 
are found not in the material itself, but in the overburden. Therefore, by careful 
stripping and using muriatic acid to show effervescence when the pebbles are present, 
it is possible to practically eliminate them. 

Mr. PomMEr’s article follows: The existence of lime in clays or shale used for 
brickmaking is a source of constant trouble and it is up to every plant which has the 
trouble to find out which remedy will work and suit the conditions best. Carbonate 
of lime is often found in clays. Sometimes it is very fine in which case it does not do 
harm but acts as a flux, and in other cases it appears in the form of lime pebbles in sizes 
that vary from that of a nut down to a head of a pin. When firing, the lime loses the 
carbonic acid, leaving oxide of calcium, known as unslaked lime, which absorbs the 
water from the air, forming hydrate of lime, known as slaked lime. In this stage the 
lime increases its volume, forming cracks in the brick which grow bigger until pieces 
fall off from the brick and cause the brick to burst. Looking at those pieces the slaked 
lime is easily seen. There are four ways known which might help. 

1. ‘To wash the material. This is the safest but most expensive way. To do this, 
large basins and a large amount of water is necessary. If the clay contains lime in 
small amounts and fine particles only the firing color of the products will be very much 
improved and the prices obtained might pay the expenses of such washing. 

2. To reduce the size of lime pebbles by crushing. The crushing must be done 
very fine by means of 2 or 3 smooth crushing rollers, the rollers spaced from 1/4 to 1/16 
of an inch apart, one roller on top of the other. These rollers must be kept in a very 
good order so that no bigger sizes of lime pebbles can pass. The pebbles should be 
crushed fine enough to handle the material. 

3. Dipping the brick in water as soon as they are drawn from the kiln. In this 
way the lime is suddenly soaked and drowned. The pores of the brick are filled with lime- 
milk and thus closed up with lime, in this way keeping away the air from the inner brick, 
preventing still unsoaked lime pebbles from being soaked and so harming the brick. 

4. The last way would be to overfire the lime pebbles. This means to fire the 
brick at as high a temperature as the lime will stand, thus burning the lime dead. 

To find out which way will prove the best, I suggest the following tests: (1) Wash 
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enough clay to make 5-10 hand-molded brick over a 30-mesh sieve. All the material 
going through the sieve used to make the brick; fire those. (2) Crush the lime pebbles 
of your materials to 4-5 different sizes and add those different sizes to your material 
which must previously be washed or finely screened so that there are no other lime pebbles 
in the material as added to the one crushed to different sizes. After those test brick 
are fired and exposed to the air, it is quickly seen to which fineness you must reduce the 
lime pebbles so that they do no more harm to the brick. (3) Place about 50 bricks of 
your regular make for five minutes entirely under water until no more air is coming to 
the water surface, then expose the brick to the air and after a few days you will see if 
this helps. To do this with little expense, wheelbarrows with the brick from the kiln 
are placed on a double elevator, one side of the elevator going down in the water, the 
other side coming up, so one wheelbarrow is always under water. (4) Try to fire your 
brick with more heat. There are some limestones which are burned dead by certain 
temperatures. This way is the easiest. I met the lime trouble at a plant at Detroit, 
Minn., where the lime pebbles were in the worst form. ‘The plant was making soft 
mud brick and used field kilns. When starting at this plant I installed one crusher with 
smooth roller, crushing the pebbles just to minimum size. I also increased the temper- 
ature of the firing and got excellent results, the lime troubles having disappeared. 

Saves $4000 yearly by device. Tue Supr. Brick and Clay Rec., 43, p. 693.— 
The Westport Brick Co., of Baltimore reports an annual saving of $4000 by the installa- 
tion ofaclay cleaner. The labor of three men at $1.75 a day was saved and a granulator, 
a disintegrator and a rotary drier were eliminated, the clay going direct to the dry pan. 
A ton of coal per day at a cost of $3.40 per ton is included in the figures and only 15 
h. p. is now required where 175 was necessary formerly. The actual saving in labor 
and coal alone is $3162.50. The Westport clay is plastic and is fired into pavers. 


Wet Washing Equipment 


Wants clay washing machine. Qurs. ann Ans. Brick and Clay Rec., 43, p. 691.— 
Information on a machine, a sketch and description of which is given. ‘This shows an 
inclined cylinder enclosing a rotating spiral with clay and water fed in at the lower 
end and the coarse material being carried above the water level and falling into a cham- 
ber, the fine material all being carried off in suspension in the water. The answer gives 
no particular information on this type of washer. 

A new clay washing device. Brick and Clay Rec., 45, p. 814—Ernest TECHEN, 
a German, holds a patent on a device which automatically removes and separates from 
clays and kaolin, impurities like quartz, granular lime, pyrites, etc., and such foreign 
material as straw or wood. 

There have been devices on the market for some time for washing clay, which 
consist essentially of a screw conveyor operating in a long inclined hollow drum or 
cylinder. The undesirable material as it settles out of the slip, is carried forward by 
this conveyor, a separation being thereby affected. These machines were uneconomical 
in their operation, the output of purified clay being too low for the amount of work 
represented. A complete purification was not effected, furthermore, and for this reason 
settling tanks were also employed to bring about further purification. 

This washing device differs from the one mentioned, in that the drum or cylinder 
rotates while the screw is stationary. Full description is given. 

A simple sand and gravel washing device. Tue Supt. Brick and Clay Rec., 51, 
p. 137. (Sketch).—The device is merely a screw conveyor set into a pipe, the whole 
device set on a frame at an angle sufficient to permit the water to run freely to the lower 
end of the water outlet. The water is admitted at the upper end, and the gravel shoveled 
into a hopper at the lower end. 
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Plastic Clay Screening 


The Diesener clay cleanser. RicHARD G. HOFFMANN, La Grange, Ill. Clayworker, 
52, p. 644.—Homogeneous clay is of prime importance in successful manufacture. 
Clays are better prepared in Europe than in the United States. Weathering is the 
oldest method employed for homogeneity. This allows a rapid and thorough mixing 
and tempering by pans, disintegrators, pug mills, or other machines. Clay is further 
improved by aging. 

To prepare clay relatively free from impurities and one that is not tough, the pit 
or the common pug mill will give satisfaction. ‘The latter is often combined with dis- 
integrators to break up the big lumps of clay. If two or more diverse and very hetero- 
geneous clays have to be mixed in a certain fixed ratio, the wet pan with solid bottom 
will give best results. A modification of the wet pan is built with a perforated bottom. 
This style has, under similar conditions, a larger capacity as it can be charged and 
emptied automatically, but its mixing properties are not as perfect as those of the solid 
bottom pan. Another style has been designed with several bottoms, located one above 
the other, but secured within the same frame and driven by the same shaft. The crude 
clay is fed into the uppermost pan, having numerous slots, and it is driven through these 
to the second bottom, having finer slots, and finally to the lowest bottom, from which 
it goes to the next process. 

Another machine uses a pair of rollers, each consisting of strong cylindrical ribs 
supporting a cylindrical surface made of perforated sheet metal. The clay drops be- 
tween these rollers and is forced through the slots into the rollers themselves. From 
the inner surface the clay is scraped off and removed into chutes. The rollers are 
pressed against each other by means of strong springs, which allow the rollers to increase 
their distance every time a stone drops between them which is too big to pass through 
the slots into the rollers and is consequently ejected. ‘This machine is said to consume 
less power than the previous one mentioned, based on the output given. It is not adapt- 
able to tough clays. It is claimed that the cost of maintenance with these machines 
is very small. 

The latest in the design of pans has a solid bottom, upon which two heavy mullers 
run with attached scrapers so arranged that the clay is discharged automatically as 
soon as it is ground down to a certain size. The charging of this pan is designed to be 
automatic. ‘The scraper, which defines the smallness to which pebbles, etc. shall be 
reduced by the mullers, throws everything back under the mullers which cannot pass 
between the bottom and this scraper. This can be set at 1/,, inch from the bottom, or 
if more output and less fineness is wanted, the adjustment of this scraper can be changed 
in a few minutes. 

What will the machines mentioned do on a clay that is very tough and contains 
pyrites? Or on clay that is very sandy and filled with pebbles of limestone? A guar- 
antee that the prepared clay would contain nothing detrimental to making of flawless 
fired goods could, heretofore, only be given by the screen and only with clays in which 
just a few per cent of these undesirable ingredients occur, or by the washing process. 
To use the screen the clay must be piled up, dried, milled or ground and then screened. 
It is evident that in this case the impurities are still in existence in the clay, although 
in powdered form. 

By far the best method of removing these impurities, if they are not soluble in water, 
is still the washing process. It is done by combining washing tanks with settling pits 
or with filter presses. Unfortunately the washing process removes with the impurities, 
the desirable quartz and feldspar sands. 

In the use of the DrEsENER method, the clay may be worked as it comes from the 
bank without weathering and it does not matter if it be dry or wet. ‘The clay is first 
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put through a pug mill to break it up, mix and water it. From this pug mill, the pugged 
clay falls into the hopper of an auger machine and comes out in the form of a bar, then 
passes through the DIESENER machine. If the clay is very tough and impermeable 
to water, it may be crushed through a roller crusher before being sent through the pug 
mill. The rolls of the crusher should be set apart about one inch. The pug mill may 
have 1 shaft and be 16 feet long or have 2 shafts and a pugging trough 6 feet long, the 
choice resting with the rate of slaking of the clay. The pug should have 50% greater 
capacity than the cleaner so that the clay soaks longer. 

The auger machine issues forth a bar of clay usually about 22 x 4 inches. ‘This 
should preferably be in stiff mud condition, if the clay is very plastic; or in soft mud 
condition if sandy. The DigsEneEr clay cleanser operates as follows: The bar of clay 
goes down an inclined plane and is pushed against the rotary disc of the cleanser and 
“sucked” by it through a slot (sketch). The width of the slot is adjustable down to 
1/sinch. ‘The stones are removed by a stone pusher or a knife that reaches from under- 
neath into the slot. The knife must be thinner than the slot and if a slot of 1/15 inch is 
used, the knife will not be strong enough to remove a stone larger in diameter than about 
1/,inch or oneinch. Pebbles of larger size may be ejected or crushed before the pugging 
process by a roller crusher with the rolls set at 1/. or 3/4 inch. ‘This would be done if 
the total impurities in the clay amount to only a few per cent. If many pebbles were 
in the clay, this crushing would decrease the output of the cleanser too much. In this 
case it is more economical to use 2 DIgSENER machines in series, the first with a slot of 
1/, inch for removing the coarse stones and the second with a slot of 1/:6 inch for the 
smaller impurities. As soon as the clay passes the slot, it drops in shape of shavings 
or snowflakes or if it is so wet as to stick to the disc, it is thrown off by an attached 
scraper. Six to twelve h. p. are required for the cleaner and 15 to 25 forth e auger pug 
mill. From 100 to 250 or more tons per day is the capacity. ‘The knives wear out but 
can be made from hoop iron, the disc has to be faced one or two times a year. 

Further information regarding the Diesener.clay cleanser. RicHarp G. Horr- 
MAN. Clayworker, 53, p. 448.—The power consumption is low because very little 
friction is developed in the clay itself The action of the rotating disc and the inclined 
plane upon the clay is illustrated by spreading clay over a plane surface with a knife. 
This is the method that the old time potters used to clean their clay, the edge of the 
knife tearing to pieces lumps of tough clay and extracting the stone, according to the 
thickness the clay is spread upon the table. Wearing on the disc is only caused by the 
stones which did not follow at the speed with which the clay is sucked through the slot. 

It will be unanimously admitted by every practical clayworker who has seen the 
machine in operation that this clay cleanser has reached a degree of perfection which 
is unsurpassed by any other mechanical process for the same purpose under similar 
conditions. 


Grinding Apparatus 


The grinding and screening of clays. Brick and Clay Rec., 43, p. 285.—The pur- 
pose of grinding is to break up and disseminate impurities and to promote plasticity in 
the clay itself. Wet grinding is used where defective plasticity is found as it is the best 
known method for developing latent plasticity; but at the same time the method is 
inefficient in securing physical homogeneity. In general, dry grinding is practiced 
where the material is unhomogeneous naturally, and where its lack of homogeneity 
would cause trouble if not overcome. It is followed ordinarily by screening which 
establishes the limit of size of the particles and instrres uniformity. Thus it is seen that 
the wet and dry grinding processes are more than alternative routes to the same goal. 
The wet treatment is slower and more costly. ‘The roll is one of the simplest and oldest 
forms of grinding machines. They are used as a wet grinding machine for crushing 
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stony, plastic clays, and for rejecting the rocks or hard portions which are too large 
to fall within the angle of nip, and also as a dry grinding tool for pulverizing large quan- 
tities of nearly uniform size of grains. The most common use of rolls in this way is 
as a tailings grinder to finish the grinding of small particles which are partly reduced, 
but not enough so as to pass the screens. Differential rolls are used for grinding fine 
grained alluvial clay which is so plastic as to be difficult to grind in a strictly dry grinding 
machine like a dry pan. ‘The small roll, about 9 inches by 2 feet long runs at approxi- 
mately 500 r. p.m. while the large roll, 18 inches in diameter, makes but 150 r. p.m. 
When clay is fed into the machine it not only squeezes and crushes it, but also shreds 
and tears it apart as well. Grinds wet or dry clay. 


Glacial clays are very heterogeneous in character, containing boulders, gravel, 
sand, etc., which have been picked up by glacial action. ‘Their preparation offers a 
special problem. At one plant treating this kind of clay, a pair of conical crushing rolls, 
smooth surface, set one inch apart and running at 75 r. p.m. handles about nine tons 
per hour. In size they are 2 feet long by 12 inches at the large end and 7 inches at the 
small. ‘These rolls crush the lumps of clay and smaller pebbles; and any stones that 
are too large for the angle of nip gradually work their way to the large end of the cones 
where they fall out into a wheelbarrow and are removed. ‘The use of these rolls is 
chiefly for their qualities as stone separators. 

The dry pan is the most commonly used machine because of its adaptability to 
handle the material if it would come in widely varying sizes or degrees of hardness, 
degrees of plasticity and in rates of feeding. The step bearing is one of the most essen- 
tial features about a dry pan and must be welllubricated. Disintegrators of the hammer 
mill type are used some, but require dry clay and even then provision is made to steam 


heat the jacket of the mili in order to prev ent the clay from packing in it. 


After a clay has been through a pan or equivalent, and is in the form of a coarsely 
granulated powder, the screening still remains difficult if the moisture exceeds 5 or 6%. 
Caking on the screen, covering the holes, agglomerating and rolling on the surface with- 
out passing through, sticking in elevator cups, choking spouts and runways are troubles 
incident to dry clay screening. As the coarse particles in a ground mixture also are 
likely to be the hardest and also of different chemical composition from the matrix of 
fine aluminous material, it follows that these coarse particles are both difficult to grind 
finer and are the most injurious to the clay if not reground and made to blend well into 
the matrix. Screening is therefore necessary to establish a limit beyond which particles 
cannot enter the clay body except by accident. It is a very necessary part of the 
process of homogenization, of which grinding and tempering are the two principal 
steps. Piano wire screens are made adjustable by varying the pitch of the guide rods 
through which the wires are threaded, at both ends. When properly constructed and 
kept in condition this screen has large capacity, does not bind easily, requires no power 
and little headroom. A centrifugal screen is in use at a plant in Alfred, N.Y. It con- 
sists of a large funnel-shaped receptacle, 4 feet high with a diameter of 9 feet at its upper 
or large end. ‘The screen is supported on a central shaft with spiders and suitable 
bearings at top and bottom and revolves with the shaft. Clay is fed into the center 
of the rapidly revolving cage and upon striking the bottom of the cone, begins to move 
up the sloping sides of the cone by centrifugal force. The fine clay passes through 
the perforations, while the coarse material is carried up and over the top, whence it is 
returned to the rolls for regrinding. 

Grinding crusher rolls. THE Supt. Brick and Clay Rec., 50, p. 1238.—Conical 
rolls used to grind the clay and separate from it pebbles and large stones, formerly were 
sent to the scrap heap when the stones had gouged deep enough into their surfaces to 
allow stones and pebbles of a troublesome size to pass through. In the place of a dis- 
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carded roll, whose period of service usually extended about three months, would be 
mounted a brand new roll. A sketch of a device is shown with which it is possible to 
easily grind down the surface of the rolls and thus increase their life. 

Theory of roll crushers. Tue Supr. Brick and Clay Rec., 51, p. 499.—The object 
is to have the rolls of such a diameter and set at such a distance apart so that they will 
pull the lumps down through the rolls and yet not utilize excess power. If the rolls are 
too far apart they will not crush the material properly. On the other hand, if they are 
too close together they may crush the material more than is necessary, thus wasting 
power, or it may happen that the material will not be drawn through the rolls, but will 
simply slide between them and tend to stuff up the crusher (sketch). The angle of 
nip may have values from 0°, where the space between the rolls is as large as the lump 
fed, increasing upward until the angle is so large that the rolls cannot nip the frag- 
ments. The angle of nip in any case will depend for its value upon the diameter of the 
rolls, the diameter of the lumps fed, and distance apart at which the rolls are set. It 
is also affected in the following ways: It is diminished by increasing the diameter of 
the rolls (the space between the rolls being kept constant); by increasing the space be- 
tween rolls, and by decreasing the size of lumps fed to the rolls. All relations between 
size of material, space between rolls, radius of rolls, and angle of nip can be expressed 
by a simple formula, which is derived as follows: If b = the radius of the sphere to be 
cryished, a = 1/2 of the space between the rolls, V = the angle of nip, andr = the radius 


r+ta 
of the roll which is equal to 1/2 of the diameter, then aoe = cosine ee 
r 


To effect a reduction, the friction F (sketch below) between the sphere and rolls 
must equal Ku, where K is the force of the reaction and u is the coefficient of friction. 
In terms of a force system as represented in the diagram, the component F cos x tends 
to draw the clay between the rolls, while K sin x tends to push the sphere out and hence 
acts in opposite direction to the force Fcos x. If the above forces were equal, the follow- 
ing equation would hold true: Fcosx = K sinxor F = K tan x. From this we conclude 
that for the rock to pass through the rolls, « must be greater than tan x and, hence, 
the angle x must be less than the angle of friction. 

Protecting crushing rolls from large stones. ANon. Canadian Clayworker, 
Aug. 1915, p. 11.—With a pair of smooth rolls for crushing clay which contains pebbles, 
trouble is sometimes caused by stones which are 
too large to be crushed becoming pinched against 
the rolls and causing undue wear on them. 
Grooves in the rolls are often started in this way 
which rapidly grow deeper until the rolls have to 
be ground down or discarded. Conical rolls, owing 
to their shape, cause all such stones to finally work 
toward the large end of the roll where they are 


free to fall out of the machine. But even with 
this shape of roll trouble is encountered in the 


prompt removal of stones which seem loath to 
depart until they have tarried long enough to 
leave their mark upon the rolls. The accompany- 
ing illustrations show a home-made contrivance 
for overcoming this difficulty which is in opera- 
tion in a Canadian drain tile plant. A rod carries 
an iron point on its end which removes the stones 
from between the rolls. A crank turn to which is attached a connecting rod which 
actuates the rod with the point from left to right causing the stone picker to drag out 


Kx cos x-> 


Fic. 2. 
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any stones which may be between the rolls but too large to be crushed. On the return 
stroke, the bar with the picker is lifted by means of the cam-shaped crank and is 
pulled from right to left passing over the stones. At the end of the stroke the picker 
drops down close to the rolls and the operation is repeated at the rate of about ten 
strokes per minute. 

Improved clay disintegrator. Apv. Clayworker, 15, p. 5.—A cut of a multiple 
squirrel cage type of disintegrator of which the interior portion revolves in opposite 
directions to the outside cages. This was marketed by Stedman’s Foundry and Ma- 
chine Works, Aurora, Ind. 

Reducing costs in grinding clay. ANON. Brick and Clay Rec., 53, p. 1152.—Not 
sufficient consideration has been given to the ring pulverizer which has proved its inerits 
on several plants where such advantages as higher capacity, relatively lower repair 
costs and less attention required, were found. In the impact type of pulverizer the 
rings each weigh 27 pounds, while the hammers weigh about 17 pounds apiece. A 
hammer is placed behind each ring and serves to dig up that which the ring rolls down, 
thus preventing clogging. 


Grizzlies and Screens 


The pros and cons of clayworking screens. Anon. Brick and Clay Rec., 53, 
p. 295.—Clay working screens require constant attention and often necessitate a boy 
at hand to keep cleaning them. Different clays require different types of screens for 
best work. ‘The good and bad points of screens in general are discussed in this article. 
There are three types of screens used in ordinary clayworking: namely (1) the per- 
forated metal screen, (2) the woven wire screen, and (3) the piano wire screen. The 
first named type is becoming increasingly popular although the woven wire screen has 
been used to a very great extent. The proportion of open space to solid metal in the 
perforated screen as now made approximates that of the wire screen which gives it an 
equal screening power. 

To prevent decreased screening. Ts Supt. Brick and Clay Rec., 55, p. 1054.— 
Among the winter difficulties experienced in clay plants is the decreased capacity of 
the dry pans. In wet weather about one-fourth of the material which is poured upon 
the screens fails to pass through them and is returned to the dry pans, thus slowing up 
their capacity. To check this and force all through, 3 swinging baffle doors of sheet 
metal may be suspended at spaced intervals over the screen to throw and spread the dust 
down onto it. ‘They should be weighted down with iron so as to prevent their swinging 
to such a height as to make them ineffective. By using those baffle doors, the dust is 
thrown from the buckets against the first one and then falls down and spreads upon the 
screen. It will then roll downward and strike another baffle door and so on, until it 
finally reaches the tailing spout. However, by the time it reaches this point the dust 
that is sufficiently ground will have passed through the screens. The doors should be 
bent to a slight ‘‘V’’ shape to spread the dust that naturally tends to follow the central 
channel in its course down the screen. 


Drying by Storage 


The advantages of clay storage and the description of a successful installation. 
F. H. Rippie. Clayworker, 69, p. 32.—The very complete system installed at the 
Gladding McBean & Co.’s plant is described in detail in a five-page article. 

Economic methods of heating clay storage sheds. CLEVE HARTZELL, Supt., 
Whitehall Drain Tile Co. Clayworker, 69, p. 544.—In this article the author outlines 
a satisfactory and inexpensive system of thawing and drying frozen clays and shales. 
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Waste heat is taken from the kiln and circulated in 15-inch sewer pipes that are built 
below the floor of the storage shed. 

The preparation of clays, mining, drying and proper mixing. W. W. SwENGEL. 
Clayworker, 68, p. 235.—Often the capacity of the plant is curtailed, owing to the damp 
material. By the drying of the clay mechanically, a maximum output is assured 
throughout the entire year, where formerly the capacity was reduced in winter and wet 
seasons. It is important in many cases, to have a clay drier for the purpose of dry- 
ing damp clay, so as to be able to eliminate pebbles and to enable the plant to make 
proper and exact mixtures. 

The importance of clay storage. A. S. PLatr, Van Meter, Ia. Clayworker, 75, 
p. 358.—A general discussion of the advantages of clay storage. 

The storing and handling of raw clays. T. W. Garve. . Jour. Amer. Ceram. Soc., 
3 [4], 266—Twenty pages of description and drawings of storage sheds and their opera- 
tion. 

Clay storage. H. P. Rossins, Adv. Mer., Weller Mfg. Co. Brick and Clay Rec., 
44, p. 1398.—Storage and conveyor systems worked out by this Company are illustrated 
and described. See also article by RosBIns in Brick and Clay Rec., 46, p. 52. 

Storing and weathering clay. Quxs. AND ANS. Brick and Clay Rec., 47, p. 758.— 
NEBRASKA.—What are advantages of storage? 

ANS.—Mixing, weathering, etc. Where clay contains any considerable percentage 
of lime, the weathering process improves it, and cases are known where the installation 
of a storage system with a free circulation of air through the clay has done away with 
a tendency toward efflorescence and has, in this way, saved the expense of using cor- 
rective chemicals, 

Winter grinding and screening. Ernest W. Knapp, Supt., Sun Brick Co., Toronto. 
Brick and Clay Rec., 50, p. 635.—Economical use of storage sheds and suggestions for 
all year round operation. 


Rotary Driers 


Offers improved clay drier that costs less and saves fuel. Clayworker, 68, p. 246.— 
Invention of W. W. SWENGEL, Bloomsburg, Pa. Three superimposed rotating cylinders, 
all encased in brickwork chamber. It is claimed to cost less to install and saves 30 to 
40% in fuel. 

New method for drying clay. Ceramic Abstracts, 1 [8], 85 (Jour. Amer. Ceram. 
Soc., 5).—Three pottery plants at Devon and Cornwall are now using a new method 
for drying clays in which two metal drums are employed, one enclosed in the other. The 
inner drum is driven by mechanical means and while revolving, steam enters in at a few 
degrees above the temperature of boiling water. The clay is passed into the outer drum 
and comes into contact with the inner drum as it revolves, filled with steam. The water 
in the clay is evaporated and the clay dried quickly, the process being one measured in 
minutes. 

On the drying of raw clay. From the British Clayworker. (Brick and Clay Rec., 
54, p. 518.) QuEs.—What is the most efficient and economical way to dry from 50 
to 100 tons of fresh dug plastic clay in a day of nine to ten hours? 

Ans.—A cylindrical drier is preferable on account of the large amount of labor it 
saves. Whether the drier should be vertical and stationary or inclined and rotary de- 
pends on the nature of the clay and on its properties during the drying. A plastic clay 
with 16% water has been dried for 20 cents per ton. The question as to the desirability 
or otherwise of drying a plastic clay in order to work by a semi-dry process is a very 
different one; in most cases it would be unwise to endeavor to do so. 

Drying plants for clay and clay products. R. Grunuut. Trans. Eng. Ceram. 
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Soc., 9, p. 227.—In a rotary drier an ejector grate produces the necessary hot air and 
presses it through the drum, either on the counter-current principle, or, preferably, on 
the continuous-current method, as in the latter case the wettest clay meets the hottest 
air and cannot lose its plasticity owing to overheating. Rotary drums show a high 
degree of efficiency. Six to 9 pounds of water can be evaporated with 1 pound of coal, 
and one man can look after 6 and more drums. ‘The wear is insignificant, and very little 
power is required to run even the largest drums. Below you will find figures giving the 
efficiency of a counter-current drum. Average temperature of shell and furnace not 
over 150°F. Material was tested for specific heat. Coal tested calorifically. 


Aniount of coal burhed Pet BOUT. 4.656 eRe eo ee ee er aes _ 400 lbs. 
Aeiount of moisture i Conl. f. - pk ce tg er ee Pee 10% 
Catnciic walite of coal ois he 4 bis eS ee ter eee ete 13,000 B.t.u. 
Material dried—clayey sand : 
Amount of wet material per hour......-..---+++- iret he Ae easter tee 45,000 lbs. 
Amount of dry material per sLG\EL Ree tag mean Min ay Re oe tire cies Seem reer 42,750 Ibs. 
Gpeeilic heat Of auaterial. 2. -+..-- tae eens e sree thee 0.21°F 
Wegiciace ia materi 6. eos. a eels oe eh Nee ae Se ee Sete Oe 5% 
‘Temperature of air and materials........------+sseerrrtess serene 60°F 
Temperature of dried material.......--.-++seseretertee cress esses 224°F 
Recapitulation of computations which are given: S 

0 
Loss by excess temperature Dictaterial sco. Sire ace eee cake eel oretens aes 2.5 
Loss by heat in exhaust gaseS........----.seseeerter etter ests et es 6.5 
Loss by imperfect combustion.........+-s+ssseeeeeterr reese ster ess On 
Loss by radiation and other causeS....-. +--+ -seseeecesces er ttttes 4.5 
Wee CINCIGHEY 265 Ss ee ee ree os Ge te ee era re 85.8 


Centrifugal extractors. V. Filter presses. J. W. MELLOR. Trans. Eng. Ceram. 
Soc., 6, p. 171.—In the hydro- or centrifugal extractor the rapid rotation of a perforated 
cage containing the material drives the fluid portions through the walls of the cage and 
leaves the solid material behind. The process works well with fibrous materials and 
granular substances, but not with finely divided substances. It was found that the 
clay slip forms a hard crust on the walls of the perforated cage. The crust is not per- 
meable enough to permit the passage of the water from the slip in the interior of the 
cage. 

Later: ‘There is a recent patent for drying china clay, in which the principle of the 
centrifugal extractor has been applied in a very ingenious way. The clay slip runs 
through the center of a long cylinder with solid walls. The cylinder is rotated rapidly 
and solid clay collects on the walls of the cylinder, and water, free from clay, flows from 
the opposite end. When the exit water appears turbid the cylinder is emptied and again 
set to work. 


Limestone—General 


Carbonate of lime in clays. THE SuprT. Brick and Clay Rec., 50, p. 1055.—It 
comes usually in grains or small-sized pebbles, but often causes serious trouble by ap- 
pearing in large-sized pebbles. Lime is a powerful flux and very sudden in action, it 
is exceedingly dangerous, and clays containing a large amount of it cannot be vitrified. 
Calcium sulphate will form if pyrites are also in the clay. Lime will tend to make a 
clay work and dry more easily. Ifa limey clay is treated with acid (which is practical 
only in small quantities) and the lime removed from the clay, the original red firing 
color will be restored. ‘There is only one means of combating the lime menace in clays 
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and that is to grind the pebbles to such a small size that they are incapable of causing 
very much trouble. A porosity curve is also of great help in determining the best 
method of handling lime. If the chart shows a very abrupt drop in porosity between 
certain temperatures very close together, it is more than probable that lime is present 
and is an indication that the kiln should be held at this point until all of the gas from 
the lime is expelled. A quantitative test for lime may be made by boiling a sample of 
the clay in a diluted solution of HC! and filtering the liquid through a filter paper. Add 
to the clear solution thus obtained some ammonium hydroxide, which will cause a 
reddish precipitate. Filter off again and add to the clear hot liquid some ammonium 
oxalate. If lime is present, a white precipitate will result. 


Limestone and “popping.” THe Supr. Brick and Clay Rec., 51, p. 499.—Clays 
which ‘‘pop”’ after firing in up- or down-draft kilns, often will not ‘pop’ when fired 
in a continuous kiln, especially if the kiln has no advanced heating flue. The sulphur 
gases of the continuous kiln convert the lime into calcium sulphate which does not 
hydrate. Lime in an extremely fine condition or as a constituent of a mineral which 
dissociates at kiln temperatures, is extremely troublesome in the firing. It does not 
act as a flux at low temperatures nor until dissociation takes place and then it seems to 
act suddenly and completely. Some limestones, likely because they are earthy or 
dolomitic, do not cause “‘popping.”” Shale beds near Buffalo, N. Y. and Toronto, Canada, 
have interstratified streaks of limestone 6 to 12 inches thick, yet the ware made from 
this shale does not “pop.” 

The function of lime in clays. A. V. BLEININGER. Clayworker, 54, p. 156.—The 
effect of lime carbonate in clay depends upon the composition of the lime compound 
and secondly upon its fineness. Some limes slake rapidly, others very slowly or not 
at all, an increase in magnesium content tending to decrease slaking action. 


The effect of coarse lime particles in the clay after burning is too well known to 
need description. We know that they will swell and burst the ware as soon as water 
or steam from the air reaches them. It is interesting in this connection to note that 
if the fired clay ware is dipped into water or taken to a very moist room right after it 
has been taken from the kiln, while still warm, the destructive effect of the lime is very 
much less evident, in fact, may become insignificant. It is the practice in some Euro- 
pean districts to lower a wheelbarrow of bricks, containing lime, into a pit filled with 
water as soon as it is wheeled from the kiln. The reason why lime slaked rapidly with 
an excess of water will not burst the ware (unless the particles are too large) is to be 
sought in the fact that with plenty of water at hand the quicklime will not expand as 
much as it does when the water absorption is more gradual. 


Fine-grained lime carbonate in clay during drying acts much like sand, making 
such clays very easy to dry. In firing up to a certain temperature, it will cause the clay 
to remain porous, and if much of it is present, it will raise the heat required, consider- 
ably. As soon as a certain temperature, which depends upon the clay, has been ex- 
ceeded, however, the lime becomes very active, causing the clay to vitrify and melt quite 
suddenly. Clays high in fine grained lime cannot be commercially fired to vitrification, 
as it is practically impossible to control the heat sufficiently for this purpose. An 
originally red firing clay by the admixture of fine lime carbonate becomes buff and, if 
vitrified, green. 

Our clays contain frequently both coarse and fine lime at the same time and while 
we can eliminate the large limestone pebbles quite easily, this experiment is to determine 
how fine the particles smaller than the size of a pea must be crushed. He used but one 
red firing clay and to one-half of the bodies he added 10% of lime particles and to the 
other half 20%. Nine sizes of particles were added in each case, 6-8, 8-10, 10-14, 
14-18, 18-20, 20-40, 40-60, 60-80, 80-100 mesh. These 18 bodies were fired to 3 
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different temperatures, cone 08, 06, and 04. He noted the water of plasticity in each 
case, also the dry, fired and total shrinkage. He concluded that more water is required 
to temper the mixtures, the finer the size of the crushed limestone. No significant 
changes are observed as regards the drying shrinkage. In all 8 of the firings, especially 
at the higher two temperatures, both the firing and the total shrinkage decrease as the 
size of the lime particles becomes smaller. The bricklets were placed in a damp closet 
for a week, then photographed. With 10% limestone no evident damage has resulted 
from the 20-40 mesh size, but with 20% the lime must be finer, 40-60 mesh. In Fig. 2 
representing the same test pieces fired at a higher temperature, cone 06, we observe 
at once that the injury caused by the lime is not as pronounced as it was at the lower 
temperature. In both firings the color of the clay remained red, although it naturally 
was somewhat lighter than that of the clay itself. No tendency toward a buff color 
is observed, thus showing that the lime, in order to change the color of ferric oxide from 
red to a cream color, must be much finer than the sizes employed here. It seems then, 
that in order to assure the prevention of mechanical destruction and pitting of the 
fired ware, the lime particles in the raw clay must be reduced in size finer than 40 mesh. 
If the appearance of small specks is undesirable, it would be necessary to grind the lime 
finer than 60 mesh. ‘The harder the clay is fired the coarser may the lime particles be. 

As to the removal of lime from raw clay, it is evident that as much of the lime 
pebbles as possible should be eliminated before crushing. Following this, the clay must 
be ground as fine as possible. The ideal preparation would be the removal of the 
pebbles by means of some separating device, the drying of the clay in a rotary drier, 
pulverization in a disintegrator, and screening through a close sieve, after which the 
material would be ready for pugging. 


General Discussion 


Ricnarp G. Horrman, La Grange, Ill—I come from a country (Germany) where 
they have made tremendous endeavors to get rid of lime because they cannot move, 
as they do in this country, to where they can get clay that is pure. They have to stay 
in the neighborhood of big cities and get that trade and do as best they can. We have 
a dozen different machines that answer fairly well the purpose of mechanically purifying 
clay. If the lime is in the shape of dust, or fine as flour, it is impossible to get it out, 
not even by washing or slumming. But if the lime happens to occur in size of grains 
of more than !/15 inch, and especially if it is in combination with a harder material, 
like slate, it is not so difficult to get it out, and we have had those machines constructed 
and in actual, practical operation for a few years which will take out lime pebbles down 
to about the size of a pin head and do it ona commercial scale. A ton of clay purified 
by mechanical process would cost from one to four or more cents a ton, according to 
conditions. 

The behavior of granular limestone in burned clay. CHARLES F. BINNS AND 
Merie A. Coats. Trans. Amer. Ceram. Soc., 14, Pp. 918.—BLEININGER’S work is 
referred to, but this work has been done quite independently of his investigation. The 
object of the investigation was to determine (1) the smallest size of grain at which the 
limestone was dangerous, (2) the amount of lime which could be present without causing 
harm, (3) the effect of fire in destroying the power of the lime, and (4) the possibility 
of treating the ware after firing so as to render the lime harmless. 

An ordinary red-firing-brick clay was chosen as the body. This happened to be 
a surface clay of slaking character from the carboniferous horizon. Used alone it fired 
to a clear red and to a common brick density at about cone 01. A gray limestone used 
as a building stone was crushed and graded in the following sizes: 8-12, 12-20, 20-86, 
36-55 mesh. Of the largest grain limestone 8-12 mesh, amounts of 1, 3, 5, and 8%, 
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respectively, were added to the clay. Of each mixture 9 small bricks were made by the 
plastic process, using a wooden mold. ‘Three of the bricks were fired at each of the 
cones 06, 03, and 01 in 18 hours. The same procedure was followed in the case of the 
12-20 mesh. In order to test the effect of the German practice of soaking brick con- 
taining lime, one brick of each series was immersed in water for 30 seconds and another 
brick was soaked to saturation immediately on being drawn from the kiln. The re- 
maining brick of the trio was left dry. Each group of 36 bricks was then arranged in 
order on a shelf in the laboratory, without further treatment, and photographs taken 
at ten-day intervals. 

There is no serious damage, at 20 days, except spalls on the surface until the 5% 
lime is reached. Of these the dry and dipped brick at the lower fires show signs of a 
weakened structure. Of the 8% series all the dry and dipped brick are crumbling, 
some of them being completely destroyed. ‘The damage is rather less in the higher 
burn. None of the soaked brick, even with the highest content of lime, show any dam- 
age except the white spots on the surface where the lime grains are exposed. After 
10 days more the spalling is worse in the members with the smaller content of lime 
and the disintegration of those with 5 or 8% has proceeded further. The soaked brick 
are still sound. Another 10 days show no change except that the disintegration which 
had been before noted had gone further. The soaked brick are still intact. In the 
series of 12-20 mesh particles practically the same phenomena are observed but in a 
less marked degree. It should be noted that the dipping for 30 seconds has no effect 
at all. Sometimes the dry brick give way first and sometimes those that were dipped. 

The second series was made up with 20-36 grain limestone, percentages of 5, 8, 12, 
and 15 were used and 6 bricks only were set up, one at each fire being dry, the other 
soaked. Also a similar series with 36-55 grain limestone. After standing for 30 days 
no marked change could be observed. A slight disintegration shows on the edges of 
the 15% dry brick at cone 01, this being the first occasion in which the higher fire is 
less effective than the lower. A possible explanation of this is that the larger per- 
centage of lime has produced an open and more elastic structure at the lower fire and 
this has served to take up the expansion of the grains. In the higher fire the body has 
become more resistant and, hence, it gives way under pressure. It is probable that all 
the 15% dry brick will eventually fail though the soaked members still appear sound. 
In the group containing 36-55 lime there has not yet appeared any disintegrating effect. 


It appears from this study: (1) That lime grains as large as would be rejected by a 
12-mesh sieve are objectionable even in small quantities, for though the brick may not 
be ruptured there is apt to be an unsightly spalling of the surface. (2) Lime grains 
which pass 20 mesh are admissible up to 3 per cent of the weight of clay, but here also 
there is a likelihood of surface damage. (3) That to be entirely safe the lime grains 
must be ground to pass a 36-mesh sieve, and that lime as fine as this may be present 
in a proportion as high as 12%. (4) That the danger of rupture from lime grains may 
be almost completely avoided by a saturation of the brick on being drawn from the 
kiln, This saturation appears to be more effective if the brick are in a very porous 
condition. Some of the members which were fired to a greater density exhibit some 
surface spalling, but brick were made and soaked ten months ago and are whole yet. 

It has been found that a given quantity of granulated lime when wetted will expand 
suddenly and then shrink slightly though not to its former bulk. ‘The same quantity 
of lime when exposed to the air will swell slowly though it does not reach the amount 
of expansion of the wetted lime. 

In the experiment illustrated the same weight of freshly burned granulated lime 
was placed in each of two glass tubes and a dark line was marked level with the top of 
the lime. The tubes were set on blocks of plaster for support. Into the tube marked 
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“wet,” sufficient distilled water was poured to thoroughly slake the lime. The tube 
marked ‘dry’? was not wetted but placed in a moist atmosphere. ‘The expansion of 
the wet lime was sudden and was followed by a slight shrinkage of the mass. The dry 
lime slowly expanded but did not reach the volume of the other. It seems as though 
the sudden and complete saturation of the lime caused it to deliver a quick blow, like 
that of a hammer, upon the surrounding clay and that after this blow, it had no further 
power. ‘The dry lime on the other hand, exerts a slow and increasing pressure which 
under the proper conditions, is irresistible. Whether this explanation be the true one 
or not, it seems to present fewer difficulties than any other which has appeared. 

Discussion.—Pror. BLEININGER: The authorities on lime seem to agree that the 
lump expansion of lime in the presence of a larger amount is smaller than in the case of 
a smaller volume of water. This is all I know about it, and I am very much pleased 
that Pror. Binns has done this work. I have been attending for several years, the 
meetings of the National Lime Association and I find that they are up against the 
same propositions that we are with clays. Some of their evidence is, on the surface, 
contradictory. (Refer to BLEININGER’sS paper where he states that lime on being 
treated with an abundance of water does not swell as much as the lime which draws the 
moisture from the air.) 

Pror. ORTON: States instance of where pebbles that themselves were only 5% 
lime, caused ultimate destruction of the brick. 

Dr. Ris: One of his students checks results of Binns and CoaTs except action 
was more violent. 


DISCUSSION ON “EUROPEAN SILICA REFRACTORIES”? 


M. C. BoozeE:2 The author does not give porosity data on any of the 
products tested. In view of the results obtained by Harvey® on the re- 
sistance of silica refractories to abrasion these would have been interesting. 

In the interpretation of the results which Cole obtained on the two silica 
cements tested, a fusion point of cone 19 for one is attributed to the fact 
that the sample was finely ground, 80% passing 200-mesh. It seemed 
hardly possible for fine grinding alone to reduce the fusion point from 
cone 28 which is about the average of these cements to cone 19 and to 
check this up a test was made using in one case a commercial silica cement 
38% of which passed 200-mesh, and in the second case the same cement 
ground down so that it would all pass 200-mesh. ‘The fusion point of the 
first was cone 28 and of the second, or finely ground sample, cone 26. 

As far as the writer is able to judge from personal observations, there 
are three major differences between English and American silica brick 
practice. 

1. In English plants the practice is followed of blending two or more 
types of silica-bearing rock. One of these is comparatively soft and 
apparently reduces more readily than the others giving the effect of grading 
as to grain size in the ground mud. 


1S. S. Cole, Jour. Amer. Ceram. Soc., & {1}, 55-58 (1925). 
2 Mellon Institute, Pittsburgh, Pa. 
3 Jour. Amer. Ceram. Soc., 7 [12], 895-906 (1924). 
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2. The grind is on the whole finer for both brick and shapes than is 
the practice in this country. Deep pans are used and the grinding is 
accomplished in from 30 minutes to 11/, hours. Many of the plants here 
grind each batch in from 15 to 20 minutes. ‘The practice of varying the 
grind according to the use for which they are sold is also followed in England 
to some extent. On open-hearth roof brick an exceptionally coarse grind 
has been observed. 

3. Although there are at least two plants firing silica brick as hard as 
is customary here, this is not general. The kilns are capable of with- 
standing the necessary temperatures for satisfactory firing, many of them 
being silica lined, while in this country the side walls and crown are usually 
built of clay brick. 

The use of fine grinds, blends of quartzites of different hardness, and 
the close attention which is given to the surface finish all tend to produce 
a density and hardness in the English product which is desirable for use 
in the coking chambers of by-product ovens. 

While less is known of the procedure followed in Germany, at one plant 
which was visited there the blending of quartzites, fine grinding and soft 
firing which was noted at the English plants was also observed. 


ACTIVITIES OF THE SOCIETY 
OUR NEXT ANNUAL MEETING 


The hustlers of the Southern States join the ceramists of Georgia ina hearty welcome 
to American ceramists to meet in Atlanta next February the week of the 8th. ‘They 
have many ceramic things to show. ‘Those who have already seen the Georgia resources 
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and have been favored by the southern hospitality are in great anticipation of the 
pleasant and instructive week the SocteTy members and friends will have in Atlanta 
next February. Things unusual, things useful, things instructive and things very 
pleasant await us at the hands of our Georgian members. 


NEW MEMBERS RECEIVED FROM FEBRUARY 21! 
TO MARCH 15 
PERSONAL 


Clifford L. Ach, 314 Produce Bldg., Los Angeles, Calif. Manager, Pfaltz & Bauer. 
Neslon D. Booth, Superintendent, Naugatuck Valley Crucible Co., Shelton, Conn. 
Albert M. Cleverley, Falkirk Iron Co. Ltd., Falkirk, Scotland. 


1Names of members received from Feb. 16-20 (during the Annual Meeting) ap- 
peared in the March Bulletin. 
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Wilbur C. Fisk, Logan, Ohio. President, Hocking Valley Products Co. 

Charles R. Fletcher, Blasdell, N. Y. Sales Manager, The Exolon Co. 

Carl H. Geister, Mellon Institute, Pittsburgh, Pa. 

William A. Harty, The Exolon Co., Blasdell, N. Y. President and General Manager. 

E. M. Hernandeth, 4419 Victorine St., Los Angeles, Calif. Glaze Foreman, California 
Clay Products Co., South Gate, Calif. 

Ernest W. Huttig, New Brighton, Pa. Ceramic Engineer, Sherwood Bros. Co. 

Charles C. Leigh, 6514 Van Dyke St., Tacony, Pa. Ceramic Chemist, Gillinder & Sons, 
Inc. 

Virgil E. Ready, Los Angeles Gas & Electric Co., 810 S. Flower St., Los Angeles, Calif. 
Efficiency Engineer. 

Oliver E. Schumacher, 717 Crenshaw Blvd., Los Angeles, Calif. 

William D. Turner, 1111 State St., Rolla, Mo. Head, Department of Chemistry, 
University of Missouri. 

Julius F. Weinhold, 48 Van Sicklen Ave., Brooklyn, N. Y. Assistant Engineer, Re- 
fractory Brickwork Dept., Alphons Custodis Chimney Const. Co., New York City. 


CORPORATIONS 


Cross Gas Co., Lovell, Wyo. R.E. Richardson. Vice-President. 
General Motors Research Corp., Box 745, Dayton, Ohio. 
Holcroft & Co., 6545 Epworth Blvd., Detroit, Mich. John T. Jans. 


Membership Workers’ Record 


Personal Corporation 
L. C. Hewitt 1 
B. Mifflin Hood 1 
R. B. Keeler 2 
H. J. Knollman 2 
E. Ward Tillotson 1 
Office 7 S| 
Total 14 3 


REPORT OF THE COMMITTEE ON ENAMELING FURNACES 
FOR WET PROCESS CAST IRON ENAMELS 


The Committee on Enameling Furnaces for Wet Process Cast Iron Enamels, in 
proceeding with its work, prepared a questionnaire which it was hoped would cover 
the main points on which information was desired for the various types of furnaces in 
use in this branch of the enameling industry. 

Separate questionnaires on coal fired, oil fired, gas fired, and electric furnaces were 
made up and were sent to about fifty different enameling firms, together with a letter 
explaining the purpose of our gathering this information. 

Twelve replies, covering fourteen different furnaces were received. /The informa- 
tion received in these questionnaires, supplemented by somewhat less complete informa- 
tion supplied by Ceramic Industry, has been compiled in tabular form, and is presented 
herewith. 
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Tabulation of Data 


It is to be regretted that there are several quite evident inaccuracies in the table of 
data, but the data have been tabulated on the basis of the information supplied to the 
committee. 

The fuel cost per operating hour has been calculated by dividing the ‘‘fuel cost per 
24 hours’’ by the ‘“‘number of operating hours per day.” 

Each firm submitting a questionnaire was asked for ‘‘pounds of iron fired per hour 
(one coat),” for “pounds of iron fired per month (one coat),’’ and for “fuel cost per 
month.” 

The fuel cost per pound of iron fired on the hourly basis was calculated as the 
quotient of the fuel cost per operating hour divided by the pounds of iron fired per hour, 
just as the fuel cost per pound of iron fired on the monthly basis was calculated as the 
quotient of the fuel cost per month divided by the pounds of iron fired per month. 

The item of ‘man-hours per month” is the product of the number of operating hours 
per month and the number of men working on the furnace. 

Pounds production (one coat) per man hour is the quotient of pounds of iron fired 
per month (one coat) divided by the man-hours per month. 

All other items as given in the table are as listed in the questionnaires. 


Discussion of Data 


All the furnaces upon which information was obtained were used for the enameling 
of stove parts, but no information is given except on furnaces D and I, as to whether 
the work was light gas stove castings or heavy coal stove castings. On furnaces D and 
I, the lower value figures on pounds of iron fired are for light castings, and the larger 
value for heavy castings. 

All furnaces with the exception of furnace D are insulated with either Sil-O-Cel 
or cork brick, but no information is at hand as to the amount or extent of the insulation. 

Plant A reports using 5000 pounds of coal per day ona clay muffle and 2500 pounds 
per day on a carborundum muffle of the same size and operating at the same tempera- 
ture. However it should also be noted that Plant C uses 1350 pounds of coal on a 10’ x 
48” clay muffle at 1300°F while Plant D uses over 2000 pounds on a carborundum muffle 
of the same size at 1200-1240°F. Of course the furnace at Plant D is not insulated, 
but there is a wide difference between 50% less coal on a carborundum muffle in Plant 
A and 50% more coal in Plant D than is used on clay muffles of the same size. 

Likewise Plant M uses 336 gallons of oil per day on a 10’ x 54” furnace at 1325°F 
and Plant N uses only 172 gallons of oil on a 10’ x 52” furnace at 1300°F. However 
Plant M has a production of 725 pounds of enameled castings per hour, as opposed to 
N’s 275 pounds, and operates for 24 hours instead of 221/». 

Such wide divergence in data makes it extremely difficult to make any comparisons 
between furnaces in this report, so the data will simply be presented in the form in which 
it is available, with the hope that furnace men and plant engineers will themselves be 
able to compare to their own satisfaction the behavior of furnaces in which they are in- 


terested. 
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Plant 


Al 


A2 
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Size of 

muffle 
111/! x 54" 
111/,’ 5 HAY 

10’ x 42” 


NO? sx Bil” 


10’ x 48” 


10’ x 48" 


9’ x 42” 
9’ x 42" 
8’ x 36” 


grate area 
6’ x 36” 


10’ x 54” 


10’ x 48” 
9'/, x 54” 
10’ x 54” 
10’ x 54” 
HO)? sx 52)" 


12’ x 66” 


102/3’ x 42” 


8’ x 48" 


Mufile 
material 


Clay Flat 
Carb. Flat 
Clay Arch 


Clay Arch 


Clay Flat 


Carb. Flat 


Carb. 


Clay Arch 


Carb: 
“V” Bottom 


One Clay 
One Carb. 
Arch 


Carb. Flat 


Clay Flat 


Carb. 
“Vv” Bottom 


Carb. 
Carb. 
Carb. 


Carb. 


Carb. Arch 


Ribbon Re- 
Resistor 


Coal 


Coal 


Oil 


Oil 


Oil 


Oil 


Oil 


Oil 


Oil 


Oil 


Oil 


Oil 


Natural 
Gas 


Hlectric 


Fired 


Direct 


Direct 


Direct 


Direct 


Direct 


Direct 


Direct 


Low Press. 
Rockwell 
Low Press. 
Rockwell 


Low Press. 


Wayne 


Low Press. 


Sur. Comb. 


High Press. 


Best 


Low Press. 
Hauck 
Low Press. 


Sur. Comb. 


Low Press. 
Venturi 
Low Press. 
Anthony 


Low Press. 


Low Press. 


Sur. Comb. 


Temp., 
Og, 


1600 


1600 


1350 
1450 
1350 
1450 


1300 


1200 


1240 


1300 


1150 


1300 


1300 


1275 


1300 


1400 


1300 


1325 


1300 


1250 


1300 


Time of firing Heats 
First Second per 
coat coat hour 
20 12+18 2.6-3 
20 12-18 26-3 
15 8 3-4 
16 8 34 
10 10 31/2 
10-12 10-12 41/, 
20 15 34 
7-8 5-6 5 
8-12 8 6-8 
7 6 8 
10 11-12 o~-6 
a 10 
15 12 5 
9) 7-9 . 6-8 


2000 
2200 


3000 


84 gal. 


168 gal. 


180 gal. 


102 gal. 


96 gal. 
140 gal. 
120 gal. 
336 gal. 
172 gal. 


96 gal. 


25,000 cu. 
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5.79 


7.90 


06 


07 


0483 


045 


.0475 
.0616 
.062 
0592 
.0638 
.06 


1.00 per M. 
up to 500,000 


* 0.60 per M. 


over 500,000 


0.018 per 
k. w. h. 


ON CAST IRON ENAMELING FURNACES (Wet Process) 


Furnaces Data 


Hours Fuel cost Pounds iron 
Fuel cost operated per fired 
per per operating per hour, 
day day hour one coat 
$14.23 2121/2 0-663 140 
OY BBY ae 140 
6.65 211/, 309 229 
5.95 211/, -206 180 
4.75 24 198 333 
a 325 
9 1 i= 
AG NOY Assy fee 
11.25 24 Ag, HO ae 
per load 
5.04 24 210 340 
11.78 21 560 BYU 
8.69 24 361 200 
A Fe 94 500 
4.59 24 191 875 
4.56 24. 190 
8.62 24, 359 
= 33 55 Ibs. 
(44 ae 310 per load 
20.00 24 830 725 
10.95 221/5 487 275 
5.75 24 240 270 
9-16 245 


Fuel cost 


per pound 
iron fired 
hourly basis 


0.0047 
. 00236 
.00135 


.00153 


. 00059 


.00062 


.00097 


. 00181 


-00114 
.00177 


.00089 


Pounds iron 


fired 


per month, 
one coat 


70,000 
70,000 
120,000 


70,000 


200,000 


80,000 
133,000 


90,000 


261,000 


66,811 


310,000 
520,000 


99,000 


52,500 


22,000 


Fuel cost 
per 
month 


126.00 


115.00 


105.50 


180.00 


152.00 


240.00 


205.00 


260.00 


626.00 


700.00 
800.00 


Fuel cost 
per pound 
iron fired, 


0.0051 


-O0OLOS 


.00165 


. 00053 


.0008 
.00092 


.003807 


. 00263 


0119 


0341 
Basis of 
$750.00 
per month 


Number 
of men hours 

on 
monthly basis furnace month 


bo 


1 


1 


bo 


I 


Man 


per 


1000 


1000 


946 


964 


500 


586 


624 


600 


214 


Pounds 
production 
one coat per 
man-hour 


70 


70 


165 


245 


Type and 
weight 
of 
firing bars 


Cast Iron 
200 

Cast Iron 
200 

Therm. 
Wi 


Nichrotme 
30 


Therm. 
75 


Therm. 
75 

Calloy 
90 


Chromel 
50 

Calloy \“B”’ 
60 

Therm. 
60 


Nichrome 
80. 


‘Therm. 
80 
‘Therm. 


oO 
fo 


Chromel 
42 


Nichrome 
Therm. 
160 


Type 
of 
fork 
Hand 


Hand 


Hand 
Mech. 


Hand 
Mech. 


Hand 
Balanced 


Speed 


Hand 
Balanced 


Hand 
Balanced 


Hand 
Balanced 


Speed 


Hand 
Balanced 


Speed 


Hand 
Balanced 


Speed 


Maintenance 
cost 


400.00 


None 
9 months 


175.00 


150.00 


250.00 


150.00 


100.00 


100.00 


None 
Ist year 


New 
Furnace 


260.00 


None 

2 years 
None 

10 months 


None 
16 months 


Remarks 
Shut down for repairs about 
every six months 


Two years’ service without re- 
pairs 

Two years’ service without re- 
pairs 

Six months’ service without re- 
pairs, old type furnaces— 
about to be replaced, under- 
ground flues 


One shutdown to re-level hearth 
One shutdown to clean flues 
(Both in one year) 


About two years’ service with- 
out repairs 


Production and cost data is 
average over four months 


Production and cost data is 
average over one year 


High production figure is on 
heavy coal stove castings. 
Low production figure is on 
light gas stove castings. 
This furnace replaced an inter- 
mittent gas fired furnace cost- 
ing $0.75 per hour for fuel with 
only one-half the production. 
Two men, but no speed fork 

used on old furnace 


Back of 
Foldout 
Not Imaged 


| E 
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REPORT OF THE DIVISION COMMITTEE ON STANDARDS, 
1924-1925, ENAMEL DIVISION 


It seemed quite evident from the discussions which took place in connection with the 
report of the committee for 1923-24 that the Division was more particularly interested 
in the standardization of methods of control than in tests of product. Therefore the 
work of the year being covered was thus confined. 

Unfortunately circumstances in connection with the various members of the Com- 
mittees have been such that but little research work has been accomplished, and there 
has appeared in the literature but little that could form the basis of a study on the part 
of the Committee. What has been accomplished may well be considered under several 
headings. 


Enamel Raw 
Materials 


In view of the fact that the preliminary work of last year 
on clays and feldspar was done by H. C. Arnold, he was 
re-assigned the same duties. Early in the year he found it 
necessary to resign as a member of the Committee and the Chairman of the Division was 
unable to fird another to take his place. Hence nothing is ready to report along this 
line. 

There is being carried on by one member of the Committee a comparison of over 20 
clays with reference to their relative merit in suspending enamels. This work is not yet 
far enough along to warrant any statements but it is hoped that the data at hand and to 
follow will be of value in pointing to a method of predetermining the fitness of a given 
clay. 


Flotation of 
Enamels 


The problem that has received more attention than any 
other has to do with the suspension of enamel by clay. A 
survey of the literature in terms of the colloid theory has been 
made and forms the basis of a paper on the present program. Considerable work had 
been done by W. N. Harrison who is at the Bureau of Standards and a progress re- 
port of his efforts is also on the program. Considerable study and some experimental 
work has been done along the line of the application of the conception of mobility and 
yield point to enamel slips. Nothing is ready for presentation, however. 

Opacity of Enamel It was suggested by the Committee of last year that the 

methods used for studying color and covering power of paints 

might have an application in connection with color and opacity of enamels. Accord- 

ingly tests with the Pfund Colorimeter are being conducted at the Bureau of Standards. 

Further work is to be done on the problem before a complete report can be made. 
EMERSON Poste, Chm. 
R. D. Cooke 

M. E. Manson 

( W. N. Harrison 


Committee 


ANNUAL REPORT OF THE REFRACTORIES DIVISION 


During the year 1924 there were published in Volume 7 of the Journal thirty- 
two articles dealing with the subject of refractories and including in all 306 pages or 
one-third of the total volume which comprised 920 pages. Most of these articles are 
contributions by members of the Refractories Division. 

During the year, the bibliographies -on silica and magnesite were distributed in 
completed form. The bibliography on clay refractories was compiled in subject form 
without abstracts. A bibliography on chrome refractories has been started. It yet 
remains to prepare a bibliography on special refractories, to include the diversified 
materials not included in the other bibliographies. 
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The divisional sessions at the Columbus Meeting were longer than had ever been 
attempted before. In addition to the three half day sessions of the Refractories 
Division alone, there was also a joint symposium with the Glass Division lasting two 
half days and a symposium on refractories for foundry practice which lasted a half 
day. The latter was attended by members of the American Foundrymen’s Association. 
This symposium was under the auspices of the United States Bureau of Mines and was 
the third of the series of consumers’ sessions. Several papers of great value were read. 

On the whole, the meeting was a success from the point of view of this Division. 
The program was full of interest and value; the authors were carefully chosen; and the 
papers well prepared. The program committee is to be congratulated for the success 
which crowned its efforts. ‘the announcement board system for the simultaneous 
meetings was in successful operation and greatly assisted those in attendance. Some 
embarrassment was caused by deviating from the printed schedule. These deviations 
were caused by circumstances beyond the control of the officers and are to be regretted, 
but was the best which could be done under the circumstances. It yet remains to 
evolve a method to prevent speakers from overrunning their time and to make the 
most of the time for discussion. In view of the cost of these meetings and the expense 
of time and money involved to those attending, it will be seen that this is a subject 
deserving serious thought. 

At the business sessions the following resolutions were introduced and adopted: 


1. “That the Division stand in silence for one minute in memory of our late mem- 
ber, Raymond Miller Howe.” 

2. “That as far as possible, the program committee secure preprints of the papers 
to be presented at the next meeting.”’ 

3. “That the Division go on record as favoring the continuance of the stenographic 
service.” 

4. “That no paper be given a place on the future programs unless an abstract is 
submitted to the program committee.” 


It was moved, seconded, and voted: 


1. “That the secretary be instructed to convey to the local committees and to 
the boys of the Ceramic School the appreciation of the Division for their services.”’ 

2. “That a vote of thanks be given to J. C. Hostetter and G. A. Bole, who so 
ably presided over the Symposia. 


COMMITTEE REPORTS: 

Standardization Committee, M. C. Booze, chairman. 

A definition of magnesia brick has been written by Mr. Rochow and is being re- 
vised in view of criticism of some of the members. 

Membership Committee, W. G. Owen, chairman. 

Letters were written and bibliographies were distributed to prospective members 
and approximately twenty new members were secured through the activity of the com- 
mittee. Prospect lists were made up of those who had belonged to Society and had 
resigned, those who attended the Meeting who were not members, and those who 
inquired for reprints or references from the Society publications. 

Committee on Data, L. J. Trostel, chairman. 


Respectfully submitted, 


RoBERT F. FERGUSON, 
Secretary. 
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LOCAL SECTION MEETINGS 


St. Louis Section Meetings 


On March 4, the members of the St. Louis Section met with the St. Louis Section 
of the American Society of Mechanical Engineers in joint dinner and business session. 
The subject for the evening was ‘(Combustion and Smoke Prevention,” presented by 
John Hunter, Consulting Engineer, and E. L. Ohle, of the Mechanical Engineering 
Department, Washington University. 

The St. Louis Section entertained with a dinner dance at the St. Louis City Club 
on March 21. This was the first social gathering of the season and was greatly en- 
joyed and well attended by the St. Louis ceramists and their friends. 
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OHIO STATE UNIVERSITY CERAMIC MEN HONOR 
PROFESSOR EDWARD ORTON, JR. 


Appreciation has been expressed generally in ceramic circles for the vision, the organ- 
izing ability and the personal magnetism of Edward Orton, Jr., which made possible 
the establishment of the world’s first collegiate department of ceramic engineering. 
There is no need in this note to again recite the resulting benefits which the ceramic 
industries have enjoyed and will continue to enjoy in increasing measure as technical 
ceramic research and education continue to grow in effectiveness and use. ‘There had 
to be a beginning. Prof. Orton developed the mother crystal that has grown even 
beyond his hopes and anticipation but this growth has been vigorous because of Prof. 
Orton’s very well prepared medium of thought development. He may have done a 
better job than he thought, but he did it and his doing of it is appreciated. 

It is just fine that he is receiving these many expressions of appreciation while he 
is still vigorous in body and mind. He can the better enjoy the satisfying plaudits 
which are due him. The former students of Ohio State University, on the 30th Anni- 
versary of the beginning of collegiate ceramics, desired to make a permanent record 
of their appreciation, a record that would in a live, vigorous fashion carry on after 
both Prof. Orton and those who knew him had passed beyond these earthly haunts. 
This testimonial of their appreciation they decided should have something of his char- 
acter. ‘They wanted their testimonial to continue serving even as the collegiate ceramic 
school idea which he inaugurated will continue to serve in increasing effectiveness. 
This they have accomplished by establishing a fellowship at the University where 
Professor Orton for so many years labored. 

Professor Orton could have financed a fellowship in his own name. He has already 
built a beautiful monument to his father in the form of one of the most elegantly ap- 
pointed, equipped and supplied geological libraries in America. It is exquisite in its 
furnishings and most complete in books relating to geology. ‘This he has done in 
memory of his father, the first President of Ohio State University and one of America’s 
foremost geologists. But to.have done a similar thing for the perpetuity of his own 
name and in remembrance of his own works wotild not be to him thinkable. 

Prized by him more than any of the many honors, next to the Distinguished Ser- 
vice War Medal, is this fellowship fund of $5000.00. In the hands of the University 
authorities this fund will grow until it will yield annually $600.00. ‘This sum will be 
given as a prize to the ceramic student who has:shown the best ability to carry on the 
scientific research which thirty years ago Professor Orton started. Thus will Professor 
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Orton’s work carry on for all the years to come in his name and as a continued expression 
of appreciation of his pupils. It is this live expression of appreciation which Professor 
Orton prizes so highly. It was fitting that the Ohio State boys should have done this. 


CHINESE ALUMNI MAKE UNIQUE GIFT TO OHIO STATE 
UNIVERSITY 


An invitation was sent to each alumnus and ex-student of the Department of 
Ceramic Engineering of Ohio State University to return and participate in the cele- 


bration ceremonies which were held on the University campus, February 16th last. 
A large number of the alumni and ex-students returned on this occasion and many of 
those who were absent sent expressions of regret. 
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One group of loyal ceramic engineers who were unable to attend this ceremony, 
made this the occasion for a beautiful gift to the Ceramic Department which gave 
them their education enabling them to return to their native land in which ceramics 
is supposed to have had its birth and to aid in the development of the art and science 
there. The gift is shown in the accompanying picture and the letter attached evidences 
the beautiful spirit which accompanies the gift. 


ent A ew NB iw 
FACTORY: wa OR A Ot ix eo my CABLE ADDRESS 


149 WARREN ROAD THE NATIONAL POTTERY Co. LTD. “POTTERY” SHANGHAI 


TELEPHONE W. 4060 96 SZECHUEN ROAD BENTLEY'S CODE 


TELEPHONE C. 5374 


SELAINGHIAN | CHYNA rice sors: So scrnse tote pssoatuasscasasateleen heats ease actaae 


January 30, 1925. 
Professor Arthur S. Watts, 
Department of Ceramic Engineering, 
Ohio State University, 
Columbus, Ohio, U.S. A. 


My Dear PROFESSOR WATTS: 


Under separate box I have sent you a portrait of Dr. Edward Orton, Jr., painted 
on porcelain and framed in black wood. It isa present to the Department of Ceramic 
Engineering from its former students, Mr. Y. Y. Wong (graduate, 1920), Mr. S. Y. 
Liu (ex-student), and myself (graduate, 1919), in honor of Dr. Orton, its founder, on 
the occasion of its Thirtieth Anniversary Celebration. 


Although we did not have the pleasure of having direct contact with Dr. Orton, 
we want to acknowledge our great indebtedness to him for the most valuable training 
gotten from the Department which he conceived and founded. We, students from 
China, join with the ceramists of other nationalities in the recognition of his eminent 
services to the ceramic craft of the entire world. We sincerely regret that distance 
prevents us from attending the Celebration in person. 


‘You may be interested to know that the portrait was executed by a Chinese artist, 
known as ‘‘Deaf Cheng.” The porcelain plate was made at King-teh-cheng, Kiangse, 
and the frame and stand are of typically Chinese design. 


We shall be very glad to hear from you about the Celebration and the progress 
of the Department. 


With warm personal regards to you and other members of the faculty, I remain 


Yours respectfully, 
Car Cuun Lin 


Address: 242 Avenue Haig, Shanghai, China. 
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BUREAU OF STANDARDS NOTES 


Enamels for bath tubs, stove parts, and other cast iron 
; wares often blister during the firing process, causing loss to 
Enameling the manufacturer and increased cost of the perfect roduct to 
Purposes rs : P 

e consumer. 

The Bureau of Standards, in codperation with the AMERICAN CERAMIC SOCIETY, 
has undertaken a thorough study of cast iron for enameling purposes with a view to 
determining the iron most suitable for this work, and, if possible, the cause of blistering 
of the enamel when fused onto castings made from certain types of pig iron. Two 
types of pig iron are being used in the cupola charge. It is a popular opinion among 
enamelers that castings made from 100% pig iron of these two types cause blistering 
of the enamel, while this condition is remedied somewhat by adding scrap castings 
to the melt. In each of the first two experimental runs of castings, 100% of the above 
mentioned pig iron was employed. 

Sample castings were enameled both in the laboratory and in the plants of various 
manufacturers. The enamels used are designated by the trade as the wet and dry 
process enamels. The wet process enamel is ground fine and suspended in water as a 
slip, using clay as the floating agent. This slip is sprayed onto the casting, dried and 
fused at comparatively high temperatures. The dry process enamel is also fused at 
these temperatures, but the casting is first heated and the dry enamel powder sifted 
on to give a smooth coat. 

The results of the enameling of the first runs of castings have been checked. It 
was found that blistering occurred in the enamel on all castings except those on which 
the single coat wet process enamel was fused at comparatively low temperatures. The 
blisters appeared as pinholes in the enamel and as dimples on the surface where the 
enamel was too thick or viscous to allow the bubbles to “blow” through. The highest 
temperature at which no blistering occurred was 1290°F. Above this temperature 
unsatisfactory results were obtained. No conclusions have been drawn, since the 
investigation is not far enough advanced. Further work has been planned to include 
varying cupola charges from which castings are to be enameled, both in the laboratory 
and in commercial plants. Chemical, metallographic, and spectroscopic analyses will 
be made of the castings before and after enameling in order to determine any changes 
which might take place, due to the enameling process. This report covers the results 
obtained with 75 castings. It is estimated that a similar number will be used from 
each cupola run. 


Cast Iron for 


The work started by the Bureau some months ago in 
connection with the standardization of Seger cones is making 
satisfactory progress. 

A preliminary report on this subject was presented before the AMERICAN CERAMIC 
Society at the Columbus meeting on February 18th. The number of papers on the 
program prevented formal discussion of the report, but informal conversations with 
representative members of the SociETY assured the Bureau of the interest being taken 
in the work, and the general approval of the methods being followed. 

‘ z Clay refractories, furnished to the trade in their plastic 
Plastic Refractories form, are rapidly supplanting special shapes in boiler settings 
and similar installations. "The demand for this material for repair work is also rapidly 
increasing, so that at the present time it has been estimated that the total daily output 
exceeds 100 tons.. Because of the increasing importance of this commodity to the 
trade, and the fact that the Government is contemplating the formation of specifica- 
tions for its purchase, the Bureau of Standards undertook to determine the physical 
and chemical characteristics of several commercial brands of these plastic refractories. 


Standardization of 
Seger Cones 
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Test specimens, made by hand-ramming in molds, were fired, subjected to standard 
and modified tests for fire clay refractories, and also analyzed chemically and petro- 
graphically. The information obtained indicates that plastic refractories as now fur- 
nished to the trade are inherently the equivalent of the highest grade fire clay brick. 

A comparison of softening point determinations and chemical analyses by three 
independent laboratories shows that a variation of from one-half to one cone in soften- 
ing point determinations, and more than 5% on some constituents in chemical analysis, 
can be expected for different samples representing one brand or product. 


BUREAU OF MINES NOTES 
Graduate Fellowships Offered 


Graduate fellowships in mining, metallurgical and chemical research are offered 
by prominent institutions of learning in various states, in codperation with the Bureau 
of Mines of the Department of the Interior. ‘The object in offering these fellowships 
is to assist in the solution of different problems being studied by the Bureau of Mines 
that are of particular importance to the region in which these institutions are located. 
The fellowships offer excellent opportunities for qualified young men to become pro- 
ficient in the fields of mining, metallurgical and chemical technology, and to prepare 
themselves for highly specialized work in these fields. 

The following-named institutions offer such fellowships for the college year, 1925- 
1926: 

University of Alabama, Tuscaloosa, Ala., 5 F ellowships, $540 each. 
University of Arizona, Tucson, Ariz., 2 Fellowships, $660 each. 

Carnegie Institute of Technology, Pittsburgh, Pa., 4 Fellowships $750 each. 
University of Missouri, Rolla, Mo., 4 Fellowships $800 each. 

Ohio State University, Columbus, Ohio, 3 Fellowships, $750 each. 
University of Utah, Salt Lake City, Utah, 5 Fellowships, $750 each. 
University of Washington, Seattle, Wash., 5 Fellowships, $750 each. 
University of Idaho, Moscow, Idaho, $750 each. 

Detailed information in regard to the terms of these various fellowships may be 
obtained from the Department of the Interior, Bureau of Mines, Washington, D. Cy 
or from the different institutions named. 


SOCIETY OF GLASS TECHNOLOGY MEETING 


A meeting of the Society of Glass Technology was held in the Applied Science 
Department, the University, St. George’s Square, Sheffield, Wednesday, Feb. 18, the 
President, S. C. Halse, in the chair. 

The meeting was devoted to a consideration of the use of sillimanite in the glass 
industry, two papers being presented. Within the last two years, very large deposits 
of sillimanite have been discovered in India and these deposits are now being worked 
by a British firm, Pawle and Brelick of London, and all the experiments described were 
conducted with material from this source. 

The first paper was entitled “A Study of Sillimanite for the Purpose of Preparation 
of Refractory Materials,” by A. Cousen and W. E. S. Turner. 

The authors observed that recent developments in the glass industry had empha- 
sized the need for good refractory materials, and although much has been done to 
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improve and render more uniform the fire clays now employed, it was of importance 
to examine other material likely to give better results. The authors had made a study 
of sillimanite, and the effect of variation of grain size and of the use of varying types 
and proportions of bonding agent were dealt with. The most plastic mixtures, and 
those giving on fire clay the most stable and resistant pots were obtained by using 
sillimanite wholly or largely in the fine condition in which the bulk of the material 
passed through a 100-mesh sieve. With ball clay as a bonding material good results 
were found when a proportion of 15 to 30% of bond was employed. The porosity 
of hand molded specimens was inversely proportional to the amount of bonding agent 
used and with the addition of 30% of ball clay reached as low as 22%. Actual melting 
tests with soda-lime, potash, lead and fluoride opal batches gave glasses superior in 
color to, and having a lower iron oxide content than those melted in good fire clay pots. 
Test slabs both with 15 and 30% of bond withstood a larger breaking load than fire 
clay slabs after firing at 1000 to 1400°, but after heating to 100° or 800° the clay slabs 
gave superior results. Stourbridge clay gave a less plastic mixture which gave on 
firing to 1400° a more porous texture than equivalent mixtures in which ball clay was 
used. ‘The Stourbridge clay mixtures, however, gave promise of producing quite good 
results when molded into shape under pressure. Bentonite, a hydrated silicate of 
aluminium of variable composition, although giving the most plastic mixtures proved 
unsatisfactory in practice, and the results obtained did not justify its employment as 
a bonding agent. 

The second paper was entitled ‘Some Notes on the Use of Sillimanite as a Glass 
Works Refractory,” by F. G. Clark and W. J. Rees. The authors explained that for 
many years manufacturers have been looking for a refractory material which would 
not only stand the higher temperatures at which in recent years furnaces had been 
worked, but also withstand the action of melting batch and molten glass upon it at 
that high temperature. Tests under commercial conditions showed that molten glass 
had very little attack on articles made of sillimanite and should have very little effect 
on sieges made of this material. Brick of various sizes and thicknesses had also been 
made of a sillimanite mixture and used for filling up the exit flues of furnaces when they 
had worn too big. It was found that these brick stood the heat perfectly. The mix- 
ture was also used in a damp state for repairing the bad places between the pillars and 
springers in an old furnace, with excellent results. The best results had been obtained 
with sillimanite bonded with from 10 to 25% of ball clay. A covered pot had been 
made from 25% ball clay mixture soaked for 4 weeks before use. This pot was 43 
inches high and took 13 days to make. Its cost was greater than that of the ordinary 
fire clay pot, but longer life in the furnace and freedom from pot stones would com- 
pensate for this. The material was also recommended for rings floating in the glass 
and for bottoms of tank furnaces. Its thermal conductivity was higher than that of 
fire clay. The authors expressed the opinion that sillimanite was the best refractory 
material yet known for use in the hottest part of any glass furnace, either in contact, 
or out of contact, with glass. 

Two other papers were communicated but not read, namely. 


(a) ‘The Early Glasshouses of Bristol,” by Francis Buckley. 
(b) ‘Sur la Viscosite et 1’Allotropie du Verre,” by Prof. Henry Le Chatelier. 


NEWS FROM THE UNIVERSITY OF ILLINOIS 


Mr. Douglas F. Stevens of the Acme Brick Company, Danville, Illinois, addressed 
the ‘students in Ceramic Engineering, University of Illinois, Friday, March 13, on 
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the operation of the new system of firing which has recently been installed in their 
plant. 


The Illinois Gas Association has recently presented to the University of Illinois 
several gas furnaces of different types. The Department of Ceramic Engineering re- 
ceived as its share of the gift, a voleano surface combustion fusion furnace, a testing 
furnace requiring the use of gas under pressure and capable of reaching temperatures of 
3200 to 3300° F. Also, a special surface combustion furnace for firing ceramic wares 
under high temperature conditions. 


Mr. A. V. Bleininger of the Homer-Laughlin China Company, Newell, W. Va., de- 
livered three lectures to the students of the Department of Ceramic Engineering, 
University of Illinois, on March 18 and 19. The topics of his addresses were: (1) 
The work of ceramist; (2) The operation of tunnel kilns; (3) Research in factory practice. 


CALENDAR OF CONVENTIONS 
Organization Date Place 


Am. Assn. of Flint and Lime Glass Mfrs. 


AMERICAN CERAMIC SOCIETY 


(Annual Meeting) 


(Annual Meeting) 
(Summer Meeting) 
(Fall Meeting) 


July, 1925 


Feb. 8-13, 1926 
July, 1925 
Oct. 1, 1925 


Atlantic City, N. J. 


Atlanta, Ga. 
Toronto, Canada 
New York City 


Am. Electrochemical Soc. 
(Spring Meeting) April 23-25, 1925 Niagara Falls, N. Y. 
(Fall Meeting) Sept. 24-26, 1925 Chattanooga, Tenn. 
Am. Engineering Council Jan., 1926 
Am. Foundrymen’s Assn. Oct. 5-9, 1925 Syracuse, N. Y. 
Am. Gas Assn. Oct. 12-16, 1925 Atlantic City, N. J. 
Am. Inst. of Chem. Engrs. June 22-25, 1925 ‘Providence, R. I. 
July 138-16, 1925 — Leeds, England 
Am. Inst. of Min. and Met. Engrs. Aug. 31-Sept. 5 Salt Lake City, Utah 
Am. Iron and Steel Inst. May 22, 1925 New York, N. Y. 
Am. Mining Congress May 25-29, 1925 Cincinnati, O. 
Am. Soc. of Mechanical Engrs. 


(Spring Meeting) 
(Annual Meeting) 


(Pacific Coast Regional Meeting) 


May 18-21, 1925 
Nov. 30—Dec. 3 
June 22-25, 1925 


Milwaukee, Wis. 
New York City 
Portland, Ore. 
Atlantic City, N. J. 


Am. Soc. for Testing Materials June 22-26, 1925 
Assn. of Scientific Apparatus Makers 
Baltimore-Washingtor Section 
(AMERICAN CERAMIC SOCIETY) April 4, 1925 Washington, D. C. 
Brussels International and Commercial Fair March 25—April 8 Brussels, Belgium 
Chemical Equipment Exposition June 22-27, 1925 Providence, R: I. 
Common Brick Manufacturers Assn. Feb., 1926. 
Eastern Clay Products Assn. April 14, 1925 
Glass Container Assn. April 830—May 2 
Institution of Chemical Engineers July 13-16, 1925 
Manufacturing Chemists’ Assn. June, 1925 


April 23-25, 1925 Washington, D. C. 


Pittsburgh, Pa. 
Atlantic City, N. J. 
Leeds, England 
New York City 
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Mining and Met. Society of America 


Natl. 
Natl. 
Natl. 
Natl. 
Natl. 
Natl. 
Natl. 


Academy of Sciences 

Assn. of Mfrs. 

Assn. of Stove Mfrs. 

Chemical Equipment Assn. 
Clay Products Industries Assn. 
Lime Assn. 

Exposition of Chem. Industries 


Soc. of Chem. Industry 


Jan. 12, 1925 

April 27-29, 1925 

Oct. 26-28, 1925 

May 13-14, 1925 

June 22-27, 1925 

April, 1925 

May 26-29, 1925 

Sept. 28—Oct. 3, 
1925 

July 13-16, 1925 


New York City 
Washington, D. C. 

St. Louis, Mo. 

New York City 
Providence, R. I. 
Chicago, Il. 

Briarcliff Manor, N. Y. 
New York City 


Leeds, England 
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EDITORIALS 


CERAMIC RESEARCH INSTITUTES 


Two research institutes have been launched. The Clay Products 
Institute and the American Refractories Institute have organized and 
started codperative research work. ‘They represent collective efforts of 
plant owners to secure from research and education what individuals 
working alone can obtain only at large money and time expenditure. 
Coéperation and codrdination are requisite to completeness, thoroughness 
and speed in developing information essential to keeping apace with the 
ever-pressing economic and quality demands. ‘This has been the motive 
of those who have labored through the AMERICAN CERAMIC SOCIETY. 
This Society would be unfaithful if it did not give every encouragement 
to whatever organization scheme the ceramic manufacturers may wish 
to set up to obtain the most efficient codperation. ‘This SocrEty lauds the 
principles and the purposes which actuated the men who are responsible 
for the formation of these two Research Institutes. 

For several years this Socmmry has urged codperation by the financial 
interests in ceramics. “These Institutes are justly viewed as resultants 
of the constant efforts which have been made to interest plant owners in 
research and education. ‘This Socigry enjoys considerable satisfaction 
in the steadily growing support of codperative research by the trade press 
and by the trade associations. 
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The remaining tasks for the AMERICAN CERAMIC SocIETY are (1) to urge 
all groups of ceramic manufacturers to organize similar institutes or to show 
how they may join those already under way; (2) to assist in finding a 
flexible and economical means of codrdinating the “‘over head”’ or general 
research activities in which all groups of ceramic manufacturers are mu- 
tually interested; (3) to continue an organization in which all ceramic tech- 
nologists and scientists may have a clearing for and a means of recording 
results of research. 

The AMERICAN CERAMIC SOCIETY belongs to ceramic people as generally 
as a republic does to its citizens. It is for and by all ceramic groups. Its 
scheme of decentralization of control and activities through the seven 
Industrial Divisions is not greatly unlike the decentralization in govern- 
ment by states. The steady growth in strength and in effectiveness of 
this seven societies in one and the continued harmony of the seven simul- 
taneous meetings bespeaks unity in ideals and purposes of ceramic tech- 
nologists generally, irrespective of the wares they produce. The Society 
truly is by, and for, all ceramists with special benefits to none not enjoyed 
by all. 

This Society has operated for twenty-seven years in the manner dic- 
tated by its members. It has served important purposes which purposes 
have gradually increased in importance. So successfully has the Society 
promoted activities for the advancement of ceramic science, technology 
and art that not only has the SocieTy grown in membership but ceramic 
schools have multiplied, the ceramic trade journals have increased in num- 
bers and plant owners generally have come to a realization of the financial 
benefits of ceramic research and education. ‘The character of subject 
matter in the trade press has changed from trade altogether until now a 
fairly large amount of space is devoted to presentation of strictly technical 
and scientific information and data. 

The AMERICAN CERAMIC Society has done nothing and merits nothing 
not creditable to its individual members. The credit for the scientific 
and technical advancements in ceramics and the increased appreciation 
generally of the benefits of research and education belong to the individuals 
and to the manufacturing concerns. The SociEy itself is inanimate, it 
merely. reflects the desire there has been for codrdination of individual 
efforts to gain the largest possible ceramic knowledge at the least cost in 
time, effort and money. It has changed its procedures and activities from 
time to time to meet the changes in conditions and requirements resulting 
from the continually increasing employment of ceramic science. ‘There 
is nothing more certain than that this Sociery will adjust itself to meet 
the new situation caused by the organization of research institutes by the 
plant owners because all that the Socrery now is and all that in the fu- 
ture it will be is in response to the needs of its individual members. 
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If in the extreme, this Society should be found impotent it will auto- 
matically cease to exist and that too with no regrets resident in the minds 
and hearts of anyone, not even of those who have labored most faithfully 
and continuously for the Socrmry. It has been ideals and purposes for 
which supporters of the Society have worked rather than for a certain form 
of organization. If the several research institutes can find a means for 
joint collaboration in researches and a means of collecting and making 
information available they will then be serving the purposes for which this 
SOCIETY was organized and has been continued. 

It is to this end that we have urged participation in and control of the 
affairs of the Society by plant owners. It has always been very evident 
that the several activities in which the Society through its committees 
has engaged would have been much more effectively executed had the 
plant owners been more intimately interested and in control. The fact 
that the Society has grown in membership, strength and in effectiveness 
shows that its purposes, methods and organization are not far wrong. 

There is no expectation of this Society becoming impotent. It will 
not serve its most useful purpose until the plant owners through their 
respective trade associations or research institutes find ways and means 
of codrdinating through the Society. This, of course, will be possible 
only when a means is worked out for direct control of the affairs of the So- 
CIETY by the industrial research groups or institutes. 

The smooth and effective working together for years of the self-governed 
Industrial Divisions of the Society shows the possibilities and points 
to the benefits which would accrue to all if these Divisions should be re- 
placed by industrial research institutes. 

It is to this end that the Secretary has made a recommendation of a 
scheme of collaboration. ‘The presentation of the scheme proposed is 
only another suggestion to be considered with those which have been and 
will continue to be made, all for the purpose of finding the best ways and 
means of collaboration of ceramists generally and collectively. 


A SUGGESTED SCHEME OF COLLABORATION BY CERAMIC 
INSTITUTES AND TRADE ASSOCIATIONS 


The scheme here suggested is a national ceramic research council par- 
ticipated in and controlled by all ceramic industrial groups. It is not 
an arbitrary self-governed organization. It would operate in the manner 
and to the extent determined by ceramic plant owners. It is proposed 
that this council shall not conduct investigations but shall serve simply 
as a Clearing-house for information and in an advisory capacity to the 
ceramic manufacturers’ organizations and to the laboratories. It would 
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not be in charge of research nor have the right to contract for research. 
Its purpose would be to collect information and to advise on research 
problems and facilities. 

Scientists observe, theorize and make record of the knowledge they 
originate. The latent values of scientific facts are translated into indus- 
trial aids only when plant technologists with a vision have the oppor- 
tunity to assemble and apply them. Neither the laboratory worker nor 
the plant technologist alone can work out these things; they must col- 
laborate closely. No research council can be effective that does not as- 
sure close collaboration of the plant technologist and the laboratory sci- 
entist. And the most searching and effective collaboration is had when all 
ceramists irrespective of the kind of ceramic ware produced and all the re- 
search laboratories have a common means for pooling their information. 

The research institutions (bureaus and universities) are primarily labora- 
tories and their investigations are limited to those which can be prose- 
cuted in the laboratories. They can extend their observations to plant 
operations only in cursory fashion. ‘Their research personnel cannot 
wholly acquire the knowledge, point of view and vision of the technical 
man whose daily work is factory routine and whose responsibilities pri- 
marily are product and production. Neither the laboratory nor the plant 
technologist has that complete information, vision, thought habit and in- 
terest which is necessary to the best selection, analysis and prosecution 
of an investigation of a plant problem. ‘The laboratory scientist and the 
plant technologist so supplement one another that when joined in prose- 
cution of a research they complete the requisite human ability to conduct 
researches most effectively. It is time industrial technologists be pro- 
vided with a financed means of collaboration with men in the research lab- 
oratories and with their fellows in other lines of ceramic manufacturing. 
This provision is made in the scheme here presented. ‘Ihe Research Ad- 
visory Board would be composed of technical men from the plants, meeting 
frequently and doing assigned work at home. 

A great deal of information most valuable to a given ceramic industry 
was originated by manufacturers of apparently wholly different types of 
ceramic ware. There is much which is basic in the fabrication of all 
ceramic wares, differing only in methods and means of applications. ‘This 
is as truly the fact in the production of two quite widely different ceramic 
wares as it is true in the production of different varieties of the same class 
or type of ware. The manufacturer would gain effectiveness, breadth of 
vision and actual knowledge of facts in proportion to the varieties of ex- 
perience and concepts of their research council. ‘This council should be 
comprised of technologists from a wide variety of ceramic enterprises and 
should be in close relations with all of the research laboratories. 

The organization chart here presented provides an effective means of 
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collaboration by plant executives, plant technologists and laboratory in- 
vestigators. It provides for as little or as much collaboration of trade 
associations and research institutes as the research problem in hand 
would warrant. It provides for direct relation by each trade group sepa- 
rately or jointly with the research laboratories. The Research Advisory 
Board would not be a “‘go between’ nor would it conduct laboratory in- 
vestigations. Its work would consist of assembling facts and advising on 
research problems. 

In this scheme, there is the maximum of flexibility, simplicity, economy 
and effectiveness. There is avoidance of duplication. It provides for 
complete supplementing of experiences, training and viewpoints of the 
business man, plant technologist and laboratory scientist of all ceramic 
trade groups. It gives the business owner that same exhaustive study and 
council on research problems and research facilities as they have in legal 
matters through their legal councillors. It furnishes the means of de- 
termining the abilities of universities to conduct researches. It provides 
council to both the manufacturer and the laboratory scientist in the con- 
ducting of ceramic investigations. The universities and bureaus are in 
need of this sort of industrial contact as are the manufacturers. 


-_ 


PAPERS AND DISCUSSIONS 


A HOME MADE JOLLEY 


By Wayne E. BARRETT 


Recently it was necessary to have a jolley for making some jiggered pieces 
from the clay used in the manufacture of a regular line of products. Since 
the task did not warrant the purchase of a machine, one was built. 

The head was made by shrinking a 
six-inch iron band on a trued drier-car 
wheel from which the flange had been 
_temoved. This was then keyed to a 
shaft and trued up in a lathe. 

A drive-wheel from an Elwell-Parker 
electric truck was used to support the 
shaft. The Timken taper bearing 
carried the weight of the head, shaft 
and drive pulley. This gave a smooth 
running wheel, entirely free from vibra- 
tion. The lower end of the shaft was 
held in position by a babbitted foot 
bearing. 

Two small T-irons carried the elec- 
tric truck wheel while two pieces of 
drier-car slats were used to give a 
lateral bracing. ‘This was’ all carried 
on a base consisting of two 4-inch 
channel irons 5 feet long and three 
4-inch channels 18 inches long all 
fastened together by pieces of angle 
iron. 

To support the pull-down, two worn- 
out brakes from a locomotive were 
bolted to the truck wheel. Each of 
these had a 5/s by 11/2-inch hole for 
the brake arm and this hole was taken 
advantage of by loosely fitting two 
uprights of °/s by 11/s-inch strap iron by a set screw. ‘This made possible 
a variable height for the tool or profile which shapes the pieces. 

The top ends of these pieces of bar iron were slightly twisted to make 
them parallel and a small piece of cast iron carrying a small ball bearing 
was attached to each of them. ‘These ball bearings carried a shaft to 
which was keyed the pull-down arm, made of 3/,x 83-inch bar iron. ‘The 
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pull-down arm had been previously slotted by a portable lathe key-seating 
machine to allow for adjustments of the profile. 

he wheel was driven by a quarter-twist belt over a motor pulley, and 
the motor controlled by means of a foot switch. 


AprEL CLAy Propucrs Co. 
ADEL, IowA 
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A TEST FOR DETERMINING THE WELDING PROPERTIES 
OF GLASSES' 


By RoBErRT J. MONTGOMERY 


The method of determining the welding properties of glass as described 
by Mr. Sharp has been used for some time in our plant with considerable 
success but we have found that under certain conditions, the results ob- 
tained are of very little value unless certain factors are taken into account. 

his test is to work the two glasses to be welded into rod form. ‘The 
ends of these two rods are held together and heated to softness so that the 
ends are welded together. ‘The junction is pulled out into a thread 10- 
15 inches long with a pair of forceps. The heavy end at the forceps is 
broken off and the curvature of the thread will indicate which glass has 
the greater expansion. ‘The glass with the greater expansion will be on | 
the inside of the curve. 

We found in welding a soda-lime glass to a lead glass that if there was 
no curvature, indicating no strain, glasses would usually not weld satis- 
factorily. To give a satisfactory weld, a deflection of the thread of about 
2 inches in 10 inches was necessary. This deflection was on the soda-lime 
side of the thread indicating that the soda-lime glass contracted more than 
the lead glass. 

When a soda-lime glass was welded to a barium glass, the reverse was 
true. To give a satisfactory weld, a deflection of the thread of about 1.5 
inches in 10 inches was necessary but this deflection was on the barium 
side of the thread, indicating that the barium glass contracted more than 
the soda-lime glass. 

A consideration of the subject brought out that there were two different 
kinds of strain introduced into a drawn thread of this kind. First, of 
course, is the strain due to any difference in contraction due to the compo- 
sition of the glass and second is the strain introduced by sudden chilling 
of the thread in air. ‘The test piece is not annealed. 

Annealing the test threads gave us the desired information. The lead- 
soda-lime combination straightened out and gave no curvature and the 
barium-soda-lime thread did the same. Apparently when the annealing 


1 A discussion of the paper by Donald E. Sharp, Jour. Amer. Ceram. Soc., 4 [3], 
219 (1921). 
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temperature of both glasses is the same or the composition of the two 
glasses is about the same, the strain introduced by no annealing is about 
the same in both. ‘The strains then, being equal and opposite, caused no 
deflection. If the glasses are dissimilar in annealing temperature and 
composition, the thread will curve toward the one having the higher an- 
nealing temperature. 

In annealing the threads, trouble was encountered unless they were held 
vertical so the thread would be affected only by the difference in expansion 
and not be bent at the annealing temperature by gravity. We have set 
the threads in plastic clay like an inverted Seger cone, and suspended this 
on a small iron stand which could be put into the leer. In some cases there 
is a tendency for the ends of the threads to curl up in the direction of the 
harder glass. In a lead-soda-lime fusion, the soda-lime glass would 
be on the inside of the curl. Evidently the annealing temperature was too 
high and the glass became quite soft. 


BaAuscH AND Loms Optica, CoMPANY 
RocHESTER, N. Y. 


MEDIEVAL EUROPEAN POTTERY! 


By Rosert F. SHERWOOD? 


ABSTRACT 

This paper deals with pottery and porcelain from the time of the Fall of Rome 
through the sixteenth century. Italian pottery before the Renaissance and Majolica 
ware are discussed under Italian pottery. French pottery is classed under the two 
heads of Faience and Palissy ware. The influence of the Moors and Arabs upon Spanish 
pottery and also the origin of Majolica ware is taken up under Spanish pottery. The 
pottery of England before the Norman period and after the Norman Conquest is dis- 
cussed. The pottery of Central Europe is dealt with under the head of German pot- 
tery. Porcelain is discussed from 200 B.C. on through its introduction into Europe 
and up to the earliest imitations of porcelain in the sixteenth century. 


The word “pottery” in its widest sense includes all objects fashioned 
from clay and then hardened by fire, though there is a growing tendency to 
restrict the word to the commoner articles of this great class and to apply 
the word “‘porcelain”’ to all finer articles. Chas. F. Binns makes the dis- 
distinction between the ‘commoner articles of this great class’”’ and porce- 
lain; porcelain has a low biscuit fire and a high glaze fire, while the com- 
moner articles have a high biscuit fire and a low glaze fire. For this 
reason porcelain will be discussed under a separate portion of this paper. 

Time or space does not permit a discussion here of Greek and Roman 
pottery. Suffice it to say that the pottery of the Greeks reached a quality 


* Presented at the Annual Meeting, AMERICAN CERAMIC Society, Columbus, Ohio., 
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that has never since been equaled. And to the Roman potters the world 
is indebted for much of its advancement in clay-work. 


Italian Pottery 


After the fall of the Roman Empire but little trace remained of the arts 
practiced in the times of her prosperity. Such knowledge as that pos- 
sessed by the potter cannot absolutely pass away, but so much of this 
knowledge is special and detailed that it is not a matter of wonder that both 
the Greek and Roman art disappeared. 

Little is known of the potter’s art in Italy after the fall of Rome till 
the 13th century. ‘The traditions of the Roman potters appear to have 
been gradually lost, leaving behind only sufficient skill to make crude 
crocks for domestic use and to coat them, if required, with a crude yellowish 
lead glaze sometimes stained to a vivid green with copper oxide. Ap- 
plied ornament of roughly modeled clay and scratched with designs were 
the chief decoration of such wares which were of the same class as the 
medieval pottery of England and the north of Europe. In the 12th and 
13th centuries, however, contact with Asia Minor, Syria, Egypt and Spain, 
where ceramic skill had been highly developed in fresh directions, intro- 
duced into Italy as well as the rest of Europe, those superior wares char- 
acterized by a white surface decorated with bright colors under a brilliant 
transparent glaze, and beautified by metallic lusters. The Italian potters 
did not remain long unaffected by these influences. 

But first let us glance at the native wares of Italy. ‘These wares were 
made of coarse and often dark-red clay, coated with a white clay slip (a 
kind of pipe-clay) and covered with a crude lead glaze, either yellow or 
green. Later, while the vessel with its white clay coating was firm, yet 
soft enough, patterns were scratched or engraved through the white slip 
to the red body beneath. In the latter half of the 15th century a sudden 
- advance took place in the coloring of this ware. Instead of simple glazes 
of uniform color, underglaze colors, green, purple, blue, brown and black, 
were applied in bold splashes under the straw colored glaze. This pro- 
duced a rich and decorative effect by very simple means. 


Majolica Ware 


The name majolica ware indicates that the origin of the ware by this 
name was the island of Majorca, located in the Mediterranean off the east 
coast of Spain. More recently the view taken is that the knowledge of 
the manufacture was brought into Spain by the Moors who also settled 
in the Balearic Isles, and there practiced the potter’s art. It has now been 
shown that a number of these pieces found in Italy are of Spanish origin. 

The piece is covered with an enamel, the design then sketched and the 
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luster added. ‘This consisted of a paste of clay containing the required 
oxide. The pieces were then given a low fire, a dull red heat. At this 
heat fuel producing smoke was added. When the pieces were cooled they 
were scrubbed, and underneath was the luster. This was due to the thin- 
ness of the film between the enamel and the paste containing the oxide. 
All the artists attempted this process, and thus the industry grew. The 
risks of the luster process were great, so that its use was relegated only to 
inferior wares, and then the process was relinquished and forgotten until 
its rediscovery in the latter 19th century. When one of the later majolica 
painters had spent weeks on the decoration of some vase or dish, it is not 
likely that he would care to expose it to any risks that could be avoided. 
Only the most experienced along the line of luster making were successful 
to any degree. 

The Gubbio luster, as it is called, is best known to us through the works 
of Maestro Giorgio, whose distinctive luster is a magnificent ruby-red, 
unlike any other. In all probability the luster process was quickly aban- 
doned on the fine painted majolica, because the increasing efforts to make. 
a picture were discounted by so uncertain a process. 


French Pottery 


The pottery of medieval France was, for the most part, similar to that 
made generally in Europe. They were rudely shaped vessels of ordinary 
clay often ornamented and glazed with a yellow or brown lead glaze, 
or if coated with white slip, decorated with bright green glazes, and toward 
the end of the 15th century with grayish blue. The later specimens of 
this ware were extremely decorative. 


Faience 


French faience should be distinguished from dishes on the one hand 
and porcelain on the other. It is a low-fired, fancy pottery. When the 
French potters wanted to get some outside potters, they went to Faenza 
in Italy for men. Hence the ware that these men and their successors 
“made was called “‘faience.’’ The body of this ware is a creamy white, and 
the decoration is effected by inlaying fine lines and panels of darker colored 
clays, the whole being covered with a clear, soft glaze. ‘The pieces show 
three periods of production: the crude period, the fine period in which the 
potter was successful, and the last stage when the pieces are overloaded 
with ornamentation. 

During the 15th century came the distinctly French pottery—the Henri 
Duex ware, and the pottery of Bernard Palissy and his imitators. ‘The 
Henri Duex or Oiron ware was believed to have been made by a librarian 
and his assistant for their patroness. Some years ago this theory was 
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disputed and the originator of the ware was said to be a potter of St. 
Porchaire. But all we know is that the ware dates back from the reign of 
Henry II, and that it was probably made somewhere near Oiron. The 
ware also shows marks that indicate that the maker knew something of 
bookbinding. ‘The date of the production is believed to have been about 
1524. ‘This ware belongs to the faience class. 


Palissy 


“Bernard Palissy was a genius of original talent, and has gained a legen- 
dary rank as one of the great potters of the world, which his pottery does 
not warrant.” He seems to have been trained as a glass painter. He was 
shown a cup which he took to be covered with white enamel—probably 
Chinese porcelain. He is supposed to have spent sixteen years in search 
for the white enamel. But when he settled down to make ‘‘Palissy Ware’’ 
he did nothing more than to carry out the perfection of the methods of the 
village pot makers of his own district. On a hard-fired red clay he made 
groups of molded plants, shells, fishes and reptiles. These he painted with 
crude green, brown and yellow colors, and glazed the whole with a well pre- 
pared lead glaze. This lead glaze was transparent, perhaps slightly yellow. 
An example of one of his pieces represents the bottom of a brook as he 
saw it. His colored glazes were beautifully rich and pure, and his style 
soon had numerous imitators. 

All his productions are not of this class, however. He made some fine 
pieces with figures modeled in relief, and also some beautiful perforated 
dishes. His religious opinions led to his imprisonment, from which he 
was released after a time. But he was later taken to the Bastile where he 
died in 1590. : 

The succession of tin-glazed ware was resumed in France when the 
Duke of Nevers invited to that place a number of skilled artisans from Italy. 
The only thing in common between the wares of Faenza and Nevers was 
the use of tin in the glaze. The peculiar tint of blue and the exquisite 
purity of the white constitute the excellence of the faience of Nevers. 
‘his blue and white were the leading characteristics of this particular 
center. 


Spanish Pottery 


When the Arabs and Moors invaded Spain in the Sth and 12th centuries, 
they left their mark on the pottery of that country. There, as elsewhere, 
pottery was then being produced from the natural substances at hand. 
The material was simply what was found in the earth, and the preparation 
of the material for its use in pottery was crude. But in spite of all this, 
the pottery produced during that time has a subtle beauty, and it is im- 
possible to duplicate it. For example, we know the chemical ingredients 
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of Cornwall stone, a mineral found in England and used extensively there. 
But we cannot put these ingredients together and make Cornwall stone. 
In the same way this pottery cannot be duplicated. 


Majolica Ware—lIts Origin 


The nature of the work was in accordance with the location. When 
the Moors came into Spain they found an abundance of tin and lead. 
Here they began to use the natural substances for their pottery as before. 
So they began to experiment with the materials at hand. And the result 
was a white enamel. And with this their technique also changed. At 
first this pottery was called stanniferous faience, but it finally was called 
majolica faience, the name coming from the island of Majorca, near Spain, 
where some of this ware was produced. 

The knowledge of this majolica faience spread along the southern coast 
of Europe, and finally to Italy. The time that this knowledge reached 
Italy was during the 16th century, the period of the Artistic Renaissance. 
During this period the pieces show elaborate styles of decoration, and also 
an occasional two firings. Up to this time the majority of the ware made 
by the Moors was only one fire. 

Of the Hispano-Arabic pottery there seems to be no accurate knowledge, 
but of the Hispano-Moresque numerous examples remain. The tin enamel 
is of great beauty, and an important feature is made of colored lusters. A 
notable specimen of this ware is the famous Alhambra vase. ‘The colors 
of the decoration are a pure blue enamel with a gold luster on a white 
ground. This vase was accurately copied by Theodore Deck of Paris, 
and the copy may be found in the Museum at South Kensington. Ex- 
portation of ware of this type doubtless laid the foundation of the industry 
in Italy, and led to the “Italian Majolica,” which everywhere became 
famous. 


Pottery of England 


Throughout the Middle Ages the pottery made in England was, broadly 
speaking, only such as would be used by the lower classes. A few pieces 
of somewhat exceptional merit have been met with, but they are probably 
the occasional show pieces made by the humble peasant potter as a pro- 
pitiatory token for his feudal lord or monastic overlord. Apart from a 
small number of exceptional pieces such as these, the pottery of England 
remained down to the 17th century practically indistinguishable from the 
common wares made all over the continent. 

The pieces were made of ordinary clays, firing to various shades of buff, 
drab, brown and red; the material was coarsely prepared and capable, 
therefore, of receiving but little finish. The shapes were of the simplest, 
and such as were common in many countries during the early stages of the 
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potter’s art. The glaze, when it occurs at all, is the simple lead glaze ob- 
tained by dusting powdered lead ore over the clay vessel before firing. On 
many pieces the glaze was colored by the accidental or intentional addition 
of the simpler metallic oxides, oxides of manganese, iron and copper. It 
was from these modest beginnings that the English potters of the 17th 
century gradually advanced. 


Pottery of the Norman Period 


Of the pottery of the Norman period but little has been said, and that 
because little has been known. Pottery was, indeed, ill suited to the roving 
propensities and wandering life of the Normans; besides they could hardly 
have brought into England an art almost forgotten in their own country. 
Our scanty knowledge of this period is confined to coarse pots and frag- 
ments found in excavations. 

From these we learn that the pottery of this period consisted largely of 
pitchers, dishes, bowls and porringers; the bowls and dishes being used for 
drinking purposes as well as for placing cooked meats in; the pitchers for 
holding and carrying ale, meal and water to the table; and the porringers 
both for eating and cooking. ‘The body of this Norman pottery was usually 
a coarse clay, and the vessels bear evidence in many instances of the wheel 
being used. The wheel was simply a revolving piece of wood, or other ma- 
terial, upon which the piece could be placed and built up by hand or tools. 
In color these vessels are sometimes of a reddish brown, others red, while 
others are nearly black; and many of the pitchers are either wholly or 
partially covered with a green or other glaze. Many pieces are quite de- 
void of ornament, and some are rather highly decorated. 

Later these fictile productions began to assume a more ambitious range. 
The floors of churches and convents were paved with tile, inlaid with clays 
of various colors, and whereupon Gothic ornaments and even subjects of 
figures were depicted. These tiles represent a great variety of processes, 
being coated with glazes of different colors, embossed and pressed, and in- 
laid or painted with white clay. . 


German Pottery 


The pottery of Central Europe in the 16th century may be classed as 
salt glazed stoneware. Before this time the people were engaged too 
much in warfare to have much of anything to do with the potter’s art. 
Some accounts give the discovery of salt glazing as late as the 17th century. 
Stoneware glazed by salt no doubt derives its name from the close re- 
lation borne by the ware to stone itself. Hard and impervious, granular 
in texture, no better comparison could have been made. 

The potter’s wheel was used for the form itself, and the fanciful emboss- 
ment was applied by means of small pieces of soft clay which had been 
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pressed into molds of the required pattern. Hitherto every substance 
used for glazing had been applied to the ware either in the clay or biscuit 
state, by dipping the piece in a vessel of glaze, or by painting the mixture 
over the ware. In stoneware the glaze is vaporized in the oven and unites 
itself with the clay at the same time. The potters of Germany or Flanders 
probably discovered this. The glaze used was simply common salt, which 
was thrown into the oven when at its greatest heat. Being volatilized, the 
salt entered into combination with the silica in the clay, forming a thin 
glassy coating all over the piece. 

The main centers of the production of German stoneware lay in the dis- 
trict now known as Rheinish Prussia. Early in the 16th century fine work 
was produced at Seigburg, near Bonn. ‘The clay used was commonly of 
the creamy white variety. 


Porcelain 


Now let us turn to the story of porcelain. ‘This story has its beginning 
in Celestial China. Two thousand years before the Christian Era, the 
Chinese were great potters, and in 200 B.C. they were making a high grade 
porcelain. The high antiquity and perfection of the art of making porce- 
lain by the Chinese, many years before any specimens of it found their way 
into Europe, are well authenticated by the older records of the Celestial 
Empire, which were brought to light by the early travelers. 

Among the ancient arts of‘the second oldest nation of the earth, on the 
hazy edge of the old world, they found the Chinese making porcelain and 
jealously guarding the secret said to have been discovered during the Han 
dynasty, the Golden Age of China, which began in 206 B.C. 

It is probable that Chinese porcelain first came under European eyes 
during the Crusades in Palestine and Syria. No doubt a limited number of 
specimens, mainly of celadon ware, found their way into Europe during the 
14th and 15th centuries from Syria and Egypt, whither they were brought 
by the swaying camel train from Asia. 

When Europeans, probably the Italians, first saw the Chinese ware, 
they called it porcelain from the resemblance of its polished surface to that 
of the Venus shell named Porcella, while the shell itself derived its appella- 
tion from the curved shape of its upper surface resembling the back of a 
“Porcella”’ or “‘Little Pig.” 

No considerable importation of Chinese porcelain took place until the 
Portuguese merchantmen succeeded in doubling the Cape in the 16th century 
and capturing the seaborne trade with the Far East. No sooner were the 
western potters familiar with the beautiful Oriental ware than they set 
out to imitate it; and at Venice in 1519, if not earlier, an artificial porcelain 
was produced. 

Another account gives the date of the earliest specimens of European 
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imitation of porcelain as 1575. A few pieces are said to have survived 
from the productions of a kiln established at Florence. ‘This famous 
Florentine porcelain was, however, entirely different in its nature and com- 
position from that of the Chinese. It was made by mixing together an 
impure china clay, fine white sand and a large portion of glass. The 
pieces now seen in museums are rather thick and clumsy in substance; 
the glaze is not very brilliant; and the body is only moderately translucent. 
‘he decorations are always in underglaze blue, sometimes bright, some- 
times rather gray, but always softened and a little run by the glaze. The 
designs almost invariably take the form of floral arabesques. It seems 
probable that this porcelain was an experimental one, abandoned as soon 
as the whim of its patron changed, and it cannot be said to have any in- 
fluence on the subsequent course of European pottery. 

Prof. Binns states that the entry of true porcelain into Europe was not 
until the early 18th century, when a chemist of Saxony discovered the 
secret. 

Far greater development was reached in the pottery and porcelain of the 
later 17th and 18th centuries, which are not dealt with in this paper. 


REFLECTIONS UPON ART AND MANUFACTURE! 


By ELLSWORTH WOODWARD 
ABSTRACT 

The writer is struck by the interesting fact that in all manufactured articles in which 
there is an appeal to taste, those articles sell best and bring the highest return in 
money which possess the imprint of art. A truly beautiful thing increases rather than 
diminishes in value. Objects of pure utility, making no appeal to taste, are priced ac- 
cording to the exigencies of competition. They possess no added value, recognized as 
inherent in art. It would seem that the recognition of this intangible quality, which 
differentiates a beautiful and at the same time useful thing from that which is purely 
useful, but possesses no beauty, might be a subject of very great interest for a manu- 
facturer. ‘The great mass of the purchasing world is content to pay the higher price for 
the article which stimulates his imagination and affords him pleasure. 


The other day I chanced upon a piece of old English earthenware among 
the miscellaneous offerings in a Royal Street shop of an antiquarian. I 
bought it on an irresistible impulse in spite of the price, which my sober 
judgment would have rejected as preposterous had a pitcher for merely 
practical use been in question. There ought to be something of suggestive 
value in this happening for makers of earthenware, for I am by no means 
a joyous spender of money. 

The point is, this little pitcher is lovely. It affords me delight when I 
see it out of all proportion to the use it has as a container. I would not 
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part with it even at a premium. Surely there is a stimulating idea in this 
if only the writer could make it clear and be credited at the same time as 
a sober citizen seeking only to be useful to that great body of workers whose 
craft he so much admires. 

As a life long seeker and follower of the Ariadne thread of beauty through 
all the works of Man, it has been my privilege to linger as a student in prac- 
tically all the museum collections of the world. In all of these ceramics 
has an honored place, and so arranged that one sees how the unconscious 
play of the potter’s artistic faculties creating a thing of beauty while ob- 
serving the limitations set by use, changes to the conscious, ordered style 
of craftsmen stimulated by the approval and rewards of kings. One 
started on a tour of contemplative study, soon discovers that ceramic art 
has always been a responsive medium for the expression of beauty. Am- 
bitious rulers have realized its possibilities and established great labora- 
tories of artistic endeavor under royal patronage, not always with the hope 
of financial profit, but as a means of exchange as friendly compliment or 
in smoothing diplomatic relations. Pottery and porcelain were precious 
things possessing under these conditions a value immeasurably beyond 
utility of service. Almost fabulous value it would seem sometimes, 
for private collector and museum curator openly gloat over their treasures 
and tell us without apology the prices at which they are quoted. 

Finally, as our studies progress, we begin to understand and approve 
the justice of the high esteem in which certain designs and colors are held 
and are ready to inquire into the mystery. Why do collectors struggle for 
possession of certain examples of style and period or the work of an in- 
dividual craftsman, while other wares remain merely crockery to the end 
of their existence and pass unmourned into the limbo of the trash-dump? 

Your inquiry will lead you inevitably to art as the explanation. Art 
which combines form and color into a whole—the whole which is a joy 
forever. Science which guides us so definitely today was, in the past 
when many or perhaps most beautiful triumphs of the art were made, only 
present as an accumulation of experience not understood but recognized 
as operative; for if the combination was inaccurate heartbreaking loss was 
the penalty. But, and this is the point, the incomparable value of beauty 
was there in rich abundance. ‘This was no accident for the craftsman was 
an artist. 

It is a commonplace of knowledge that our age is one of scientific achieve- 
ment beyond all competition from other forms of intellectual endeavor. 
From this unquestioned state has grown a quite natural pride and pre- 
occupation to the exclusion of appreciation and even of the power to under- 
stand other and greater forces. : 

It is true, though rarely comprehended and perhaps difficult of compre- 
hension, that the only permanent thing in this changing world is spirit. 
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Things of pure utility serve their purpose, wear out and are forgotten. 
Those other things to which have been added the mysterious quality of 
beauty are cherished even in their shattered old age. The foregoing 
is a statement of sober fact, and yet so holden are our eyes in this age of 
glittering, material achievement that we refuse to understand. 

My parable reciting my encounter with the little pitcher with green 
leaves floating on a sea of deepest blue will be understood by a few. I 
am hoping that some young, courageous manufacturer of ceramic ware 
in quantity production, may also understand and understanding put all 
to the hazard. With good sense as well as courage, he could become the 
merchant prince of his age. Really art is the most practical asset of the 
manufacturer, even when misused; when applied in full measure of skill 
and understanding the product is without rival. 


NEWCOMB POTTERY 
New ORLEANS, La. 


COMMON STONEWARE DECORATED BY THE CHINA 
PAINTER’S PROCESS! 


By ArtHur M. WHITE 


The old saying that “‘it is hard to teach an old dog new tricks’ has prob- 
ably been considerably overworked, but no doubt contains a germ of truth, 
and used with a reverse English, might apply as an excuse for this paper, 
which is offered without any apology at the instance of Prof. Cox of the 
Iowa State Agricultural College, who was good enough to make some 
kind remarks concerning some pieces of decorative pottery produced by the 
writer several years ago, who at that time was actively interested in the 
manufacture of stoneware at Fort Dodge, Iowa. Referring to our ob- 
servation would say that to one who has spent most of his earlier years 
in mastering the various problems as they pertain to the manufacturing 
of clay goods and having the inspiration of three generations of ancestors 
who were engaged in the same occupation, one finds it almost impossible 
to forget that early training; hence this paper. 

For the benefit of those who might not be familiar with the manufacture 
of stoneware, it might be said that stoneware has been defined as that kind 
of pottery which is made from a natural clay and whose firing and glazing 
is accomplished in one operation. It is always glazed and generally it is 
vitrified in body texture. 

The pieces produced at that time were made from the stoneware clays 
found in abundance in this locality. The clay was prepared by washing 
in the usual manner and the articles were mostly hand-turned and con- 
sisted of pitchers, jugs, vases, tobacco jars, steins, etc., also some medal- 
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lions, which were molded. ‘The designs were applied to the dry or green 
ware in outline, free hand, and then scratched out with a pointed instru- 
ment; all rough edges were carefully smoothed out. ‘The ware was then 
carefully dried and fired once as bisque ware, along with other stoneware. 

After the initial firing the pieces were carefully gone over and all im- 
perfections removed as far as possible, and treated to the regular dip of 
transparent glaze, which retained the natural straw color of the clay, after 
the second firing. Regular china colors were applied by Mrs. White, who: 
had received training as a china painter, and who was responsible for all 
the decorative effects. She also modeled some of the handles. The last 
and final firing was accomplished in an oil burning studio china kiln. 

These wares, having been subjected to the high temperatures of a stone- 
ware kiln, were practically vitrified, and when struck, gave out a sharp, 
metallic ring, and were both grease and acid proof. Some good, under- 
glaze effects were produced by using a black oxide of cobalt, with a suitable 
flux for the designs, and then applying the glaze and firing only once. 

It can readily be seen that the beauty of this ware is mainly dependent 
on the artistic ability of the decorator, as well as the selection of designs 
suited to the size and shape of the pieces, in order to secure that harmony 
of color texture and line so pleasing to the connoisseur, 

The pottery above referred to was destroyed by fire some years ago and 
the work of the writer along this line necessarily terminated and about all 
that is left of these experiences are some very pleasant recollections and a 
modest collection of ware. If the experiences of the writer, as outlined 
in this rather brief and hastily composed paper, have been honored with 
your interest and attention, I shall feel well paid for the effort. 


Fort Doncr, Iowa 


DISCUSSION ON “OBSERVATIONS ON PINHOLING 
IN CAST WARE”! 


Paut E. Cox:? Professor Binns taught his students to paint the molds 
with the slip before pouring the slip into the molds when casting wares 
for use as test pieces in the laboratories. This process prevented pinholing. 
I accepted this process as one in common use in English plants, since Prof. 
Binns had at that time but lately come from the Royal Worcester Porcee 
lain Factory. I know that a little work with a brush saves much patching 
of surfaces in the casting of small vase forms. 

While I cannot formulate an answer to Mr. Hemphill’s questions, I 


would say that a painstaking review of the literature to date and some 


* Paper by R. W. Hemphill, Jour. Amer. Ceram. Soc., 8 [3], 145 (1925). 
* Iowa State College, Ames, Iowa. = 


222, PAPERS AND DISCUSSIONS 


laboratory work in the plant and under plant conditions would yield the 
answers. Determinations of the properties of the clays and other raw 
materials of the slips in question would point the way. 

W. Kerry McAFeE:! I will not attempt to answer the question asked 
in the last part of Mr. Hemphill’s excellent paper. There are several 
points I would like to raise, however. 

Mold condition, no doubt, has a very great deal to do with pinholing. 
‘As Mr. Hemphill points out, damp molds will increase this trouble. Cold 
molds and new molds are also bad in this respect. The latter probably 
because of the slick surface, which can be largely counteracted by properly 
sponging the casting surfaces. “Soft” molds tend to eliminate pinholes, 
but are usually impractical. 

It seems to me that these conditions have to do more with the cure of 
pinholes than the prevention. We mean by pinholes, I take it, small 
round holes penetrating the surface of ware to varying depths, and prob- 
ably caused by trapped air, and possibly in some cases, by shrinkage. 
Assuming that these are caused, for the most part at least, by trapped air, 
either due to incorrect pouring of the molds or air in the slip itself, the con- 
dition of the molds will either help to eliminate this air, or hold it at the 
surface, as pointed out by the author. 

We have found that the rate of, and method of, pouring molds has a great 
deal to do with this trouble. The slip should not splash, should be poured 
in a slow, even stream and, where possible, allow the mold to fill from the 
bottom up. 

A great deal of trouble was experienced with pinholing about a year ago, 
and investigation disclosed several sources of air in our slip distributing 
system. In our system, the finished slip is run from the lawns to storage 
cisterns by gravity. It is pumped from there to open tanks on the roof 
of the casting shop. Both the cisterns and slip tanks are provided with agi- 
tators. ‘The slip flows by gravity through pipes to the various casting 
benches where it is drawn off through hose and introduced directly into J 
the molds. 

A worn stopcock on the suction side of the slip pump was replaced. The 
slip was fed to the tanks on the roof from the top and dropped some dis- 
tance into the tanks when they were empty. The piping was changed 
to introduce the slip from the bottom. All the agitators were slowed 
up so that there was no splashing at any time. The blades of the 
agitators were warped slightly to give the slip an upward motion as they 
revolved. . 

‘These changes immediately brought about a great improvement. The} 
casters were required to draw off a bucket of slip immediately before they 


1 Cambridge Sanitary Manufacturing Co., Cambridge, Ohio. 
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started to pour, and bleeder valves were placed at various points on the 
slip pipes. These valves are opened before pouring starts, and air allowed 
to blow off until slip begins to flow. It is surprising how much air can be 
drawn off in this way. 

One of the most important remedies for pinholes is the method of finish- 
ing. Mr. Hemphill brings out this point. I sometimes think that all 
ware has some pinholes which will invariably show up if the finishing is 
not correctly done and at the right time. ‘This point has been lately 
brought forcibly to our attention. We stick the rims on our closet bowls 
with a roll of pugged clay. If this is not worked down properly, it will be 
fairly peppered with pin holes. They are very fine, and practically im- 
possible to detect either in the green or biscuit stage, and onlv show up 
in the gloss ware. This seems to be purely a question of finishing. 

Pinholing is a trouble everyone seems to have more or less. They are 
sometimes nearly '/s inch in diameter and run clear through a piece of 
ware '/ inch thick. ‘They seem to be most prevalent in single cast ware, 
or hollow cast ware, which is nearly the same thing. 


DISCUSSION ON “THE ELECTRIC BRASS FURNACE 
REFRACTORY SITUATION”! 


MEMBER: What watt-loss is permissible before one would consider 
replacing the lining? What is the proportion of the energy lost through 
the refractories as compared to the total energy consumed? In other 
words how do you know when to tear the lining out? 

EK. L. Macx: A computation of that would depend largely upon con- 
ditions of melting whether melting eight hours or twenty-four and what 
you are melting. It would be hard to say offhand. Wecan say in a general 
way that you get to a point in lining life where the energy loss through the 
refractories is so great that the average energy consumption over the whole 
period of lining life will be 10 or 15% higher than that obtained in the 
first heats on a new lining. ‘This is caused by increased heat conductivity 
of the lining due to metal penetration. Obviously a point exists at which 
it will pay to renew the lining even though the old one is in good mechanical 
condition.. Beyond this point the cost of a new lining is not being saved; 
it is being paid to the central station for warming the atmosphere in the 
vicinity of the furnace. For any particular case the locating of this point 
should be a matter of experiment based upon complete melting data ob- 
tained under average foundry conditions. 


1H. W. Gillett and E. L. Mack, Jour. Amer. Ceram. Soc., 7 [4], 288(1924). Dis- 
cussion presented at Atlantic City Meeting, Feb., 1924. (Refractories Division.) 


224. PAPERS AND DISCUSSIONS 


CHarrMaNn Lyon: ‘This paper is an illustration of what the metallurgist | 
has in mind when he says we are in need of better refractories. As you prob- 
ably understand it may be possible for the metallurgist to develop a process 
but if he has not a refractory that will stand the requirements right there 
he stops. One of the objects of this discussion is to acquaint the ceramic 
engineer and the manufacturer of refractories with the metallurgical 
requirements of refractories. 

Mr. Crospy: In the application to the non-ferrous melting industry 
of the Detroit electric furnace we have in the past encountered a great 
many refractory problems. Those problems seem as far as the non- 
ferrous industry is concerned to be thoroughly solved. Metal production 
on the order of 2,500,000 pounds per lining is not at all unusual and we 
will average one and one-half million pounds on refractories on red brass 
alloys; on yellow brass alloys the figures show higher refractory life than 
most others. 

We have furnaces in satisfactory operation on nickel-silver and have 
been able to show on the manufacture of synthetic gray iron a lining life 
comparable to that of the cupola or similar metallurgical equipment which 
is fairly a good result. For the brass furnaces we are using refractories 
from two or three standard sources. These are of the highly aluminous 
class and are made up in standard blocks. In fact that is perhaps the solu- 
tion to our lining problems. We have made these blocks in various sizes 
to fit the various furnaces. At one time I was imbued with the idea 
that I would like to have a one-piece cylindrical lining and still would 
if I could get a ceramist that would give me one which would be satis- 
factory. We went a step too far in that direction, however, by making 
our blocks so large that they cracked, and have gone back to smaller 
sizes. ‘The furnace size in the 750-pound Detroit furnace for instance is 
a circle block which is about ten inches square and four and one-half 
inches thick. 

A great deal has been done in the development of patching material 
which also helps us to improve our lining life. Scrap metal contains 
considerable siliceous and other non-metallic material and the erosion 
and chemical reaction tend to chew up the lining rapidly. We believe 
one of the peculiar advantages of the moving indirect-arc furnace is that 
it is extremely easy to patch. 

Our furnace is nothing more or less than a hollow cylinder and is so 
designed that patching may be applied readily either from the electrode 
portholes or from the door. 

We would be highly interested, in fact the thing that is attracting more 
attention at the present time from our engineering department than any- 
thing else is the development of a refractory lining for our furnace for use 
in the manufacture of synthetic gray iron. 
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It is rather difficult to make a magnesite lining stick in our type of fur- 
nace and we have tried a great many mixes which have been suggested 
by several prominent ceramists with very unsatisfactory results. We 
would be intensely interested in a refractory which could be applied in 
a cylindrical furnace readily and stand up under the melting of iron bor- 
ings and turnings. I believe there is a tremendous market for that type 
of equipment. In fact, I am positive that we have a demand for several 
furnaces that could be supplied immediately if we felt there was a refrac- 
tory which we could unhesitatingly state would last from four to five 
hundred heats on gray iron. Unfortunately I know of no such refractory. 
I am confident that so far as refractories for non-ferrous work are con- 
cerned our troubles are behind us. They have long since been solved 
for our furnaces. 

D. A. Lyon (Chairman): ‘The field of usefulness of the induction furnace 
could be much extended if suitable refractories were developed for such 
a furnace. So far the consumer has done the talking on this subject. 
The ceramist should have something to say. At a similar symposium last 
year at Pittsburgh those of you who were there will remember that the 
refractories people did all the talking and we could not get the consumer 
to say anything. The metallurgical industry today and, especially the 
electric furnace phase of it, is up against it so to speak for refractories that 
with meet the requirements. As Dr. Mack said, what is needed is not 
merely a refractory that will stand high temperatures. The require- 
ments are very much more than that. 

EK. 1. Mack: ‘There is one other thing I would like to hear discussed. 
That is the possibility of producing what, for want of a better name, we 
call a ‘“‘graded or laminated’’ refractory. I think Dr. Gillett has pre- 
viously talked about this possibility before this and other societies. ‘The 
idea is to attempt to make use at the same time of the excellent refractory 
properties of carborundum and the good mechanical and thermal proper- 
ties of fire clay by working out a refractory having a continuous variation 
in composition from pure fire clay on one face to bonded carborundum 
on the opposite face. Actually this would very likely work out as a piece 
built up from layers of increasing carborundum content as the working 
face is approached. 

It is recognized that the ceramic problems to be encountered in the 
production of such a refractory would be stiff ones but it is felt that the 
usefulness of the product would justify the effort. A successful develop- 
ment along this line would make available a refractory of fairly good ther- 
mal resistance, good mechanical properties, and superior chemical resis- 
tance. It would have a certain field of application awaiting it in the brass- 
melting industry and very likely additional fields in other metallurgical 
industries, with which I am not so familiar. 
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DISCUSSION ON “PLASTIC PROPERTIES OF ENAMEL SLIP”?! 


R.D.Cooxe: The mobility increases in a linear manner with the solid 
content and has a concentration of zero mobility. At the concentration 
of zero yield point the mixture passes from a liquid to a solid. ‘These 
- methods should give valuable results in determining the suitable clays 
for enameling purposes with reference to their ability to suspend the 
enamel and provide good operating consistency. 

H. F. Statey: Mr. Cooke has touched on a rather vital point in regard 
to enamels. ‘Ihe determining or measuring in quantity the properties of 
enamel clays is one of the most difficult and obtuse problems we have. 
About the only way we have at the present time of trying out a clay is to 
put it in the enamel and if it works, it works, and if it does not work, we 
set it aside and keep it as an exhibit. 

Mr. Cooke in his method states that if the clay does not work he not only 
finds out why it fails to work but he may be able to add something which 
will make it work. ‘Therefore this paper is of real practical value to the 
enamelers. 

R. R. DANIELSON: Do you make the determinations on the enamel 
slip as it is used in the shop or do you have to thin it down? 

Mr. Cooke: It is made on the enamel as it is used. 

R.R. DANIELSON: I think Mr. Cooke has done a mighty fine piece of 
work. ‘Those of us who tried to use the old apparatus for making deter- 
minations for the setting up of enamels have found it of practically no value. 
The Bureau has done considerable work on clays. They have had the 
problem whether the Bingham apparatus could be used. Because of the 
comparative coarseness of the enamel particles they could do nothing with 
it. Mr. Cooke has been very ingenious in devising an apparatus which 
gets around the objection of the present Bingham apparatus. 

R. D. Lanprum: ‘This gives us another method of making a standard 
for our shop practice. 

There are some hundred places in the enameling process where things 
can go wrong. And for those one hundred places we have only four or 
five standards, because we have only four or five things that we can actually 
measure. In the manufacture of table tops we not only have to put the 
enamel on, but we have to put it on quickly. Production is essential. 
We do not want to take the time to spray. Our idea would be simply to 
have a machine that would put this table top through the enamel, drain 
and dry it and then on through the furnace. Our need is a continuous 
process. . 

What is the defeating factor in having the slip the same today, to- 


4. D. Cooke, Jour. Amer. Ceram. Soc.,7 [9], 651(1924). Discussion presented 
at the Atlantic City Meeting, Feb., 1924. (Enamel Division.) 
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morrow and the next day? Five table tops dipped by the same girl in 
exactly the same tank will be found to have a variation of 25% in the weight 
of enamel on the tops. 

Mr. Cooke has given a method and a machine that any enameler can 
rig up and interpret the results. He can find how to make that slip al- 
ways work the same. With these ideas we can find a method of keeping 
the procedure uniform. 

B. T. SwEELY: ‘There is just one phase which Mr. Cooke has brought 
out but on which no one has as yet touched and which is of vital importance 
to the man who is spraying ware. You will find that the sprayed piece 
of ware leaving one operator is perfectly smooth while on that from another 
operator the enamel will pile up no matter how you set that gun. In 
other words instead of being a perfectly smooth coat it looks rough as 
though the operator had held his gun too close. It makes no difference 
where you hold the gun you will get that effect. 

I believe the yield point as Mr. Cooke describes it in this test is the key 
to that situation—the thing that we have all been seeking, trying to get— 
a uniform and smooth coat of enamel on a piece of ware under the average 
spraying condition. 

In my own shop that is one of the most troublesome things with which 
Ihave to deal. We set the enamel in the time-honored practice of sticking 
a finger into it. Look at your cull pile and you will see why such a test 
is no test at all. 

The question of keeping your slips under control is a very acute problem 
in the shop. I worked for some eight months trying to standardize slips. 
I never succeeded in doing it. I was trying to standardize viscosity. I 
think Mr. Cooke has at least hit on something that will give usa real start 
on the question of standardizing our enamel. : 

H.F.Srarzy: This question is of interest not only to the wet coat enam- 
elers but also to those who do dry coat enameling, because in getting a 
uniform ground coat on the casting either by spraying or slushing or pour- 
ing enamel, the ground coat is very liable to run down and collect in 
heavy beads at edges and in certain other spots, which causes blistering. 


ART DIVISION QUESTION BOX 
MarGaret KELLY CABLE, EDITOR 
In conducting a Question Box, it is the aim of the Art Division to serve 
not only the members of its own individual division, but also the mem- 
bers of any of the other divisions to whom it may be of service. 
This being a new venture for the Art Division, we do not know the 
best and wisest way to proceed. We are going to begin, however, by 
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publishing from month to month a list of contributed questions with a 
discussion of one or more, as space permits, by some well-informed person. 


Our initial list of questions is rather meager but we wish to get going. 
We want you to know first that there is such a thing as an Art Division 
Question Box and second, we want you to help make it a success by 
allowing us to serve you. The true measure of our success will be in 
direct proportion to the real value of our service. 

Please do not hesitate to send in that perplexing question, or any new 
or helpful suggestion. Discuss it yourself and we will endeavor to 
supplement your discussion with the viewpoint of others. 

Address all communications to Margaret Kelly Cable, University 
Station, Grand Forks, North Dakota. 


Questions 


1. What is the best way of preparing clay for a school having no clay washing and 
clay preparing equipment? 

29. Istherea light burning clay which burns dense at cone 1, for example, and where 
may it be bought prepared for studio use? 

3. Where do such schools as are listed below purchase their clays? Are they 
bought wet or dry? 

The Lewis Institute and the Art Institute of Chicago, the Cleveland School of 
Art, the Museum School of Industrial Art, Philadelphia, the Museum School of Fine 
Arts, St. Louis, the Newcomb School of Art, New Orleans, Schenley High School, 
Pittsburgh, the Normal Art Department, University of Wisconsin, and the University 
of North Dakota. 

4. JI have had difficulty since the war in securing flat potter’s sponges. Where 
may they be obtained? 

5. What is the relative difference in the cost of purchasing glazes ready for use 
and making up one’s own, provided one has the equipment? 

6. Is there any way that a porous biscuit body may be made waterproof except 
by glazing? For example, many small schools have no kilns or firing facilities near at 
hand and yet would like to render the pieces, fashioned of local clays by the grade school 
children, waterproof. These pieces could be biscuited at a low temperature in an open 
fire much as primitive wares are baked. The teacher from whom the inquiry comes 
would like to know if there is any simple method of treatment or preparation which 
could be applied to the inside of such wares to make them waterproof? 

Reply to Question 1. By FREDERICK H. RuEAD.—I would suggest the installation 
of a simple, 25-gallon barrel churn, costing about $12.00. A small motor would cost from 
$15.00 to $20.00. The churn can be driven to operate about 55 revolutions per minute. 

The clay mixed with about 50% of water would be placed in the churn and operated 
for four or five hours. The resulting slip would be run through a 60-mesh sieve and then 
poured in plaster troughs until the surplus water was absorbed. ‘The clay would then 
‘be wedged or kneaded to an even consistency. 

Such a process could be reduced to a mere routine. Students should assist in this 
work not only as a matter of convenience but they should know how to prepare clay. 

The 25-gallon churn will mix approximately 100 pounds of clay and as this can be 
done in about four hours, the needs of an average size school can easily be met. 
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February 8-13 inclusive, 1926, is the time the members of this SocIETY will spend 
in Georgia. Words from the Georgian ceramists and from the Chambers of Commerce 
in Atlanta, Macon, Gordon and MacIntyre are to the effect that nothing humanly 
possible will be left undone to make our Meeting in their state most profitable. 

The technical sessions will be held in Hotel Biltmore, Atlanta on Monday, Tuesday, 
Wednesday and Thursday. 

The Woman’s Club has promised a regular ‘cut up” evening with a musical farce 
and a dancing party ‘‘what am.” A banquet royal also awaits. 

On Thursday afternoon a special train will move the entire party to Macon. Com- 
fortable hotels, modern in every respect and of ample capacity will house us for the night 
but not until after the Macon folks have shown us a bit of banquet hospitality in true 
southern style. 

Friday morning early we again board our special and go eastward. A portion 
of the party will go direct to Stevens Pottery where they make fire brick, sewer pipe 
and clay specialties. The remainder of the party will go direct to MacIntyre. 

Have you ever been to Klondyke? You will on this trip and that too with the 
Edgar brothers. Other clay preparation plants, most novel, are in MacIntyre. 

Then about noon both parties will travel back westward to Gordon, the four 
cornered ceramic metropolis of Georgia. In Gordon we will see a modern porcelain 
brick plant and several clay washing plants, that is, if we are not loaded to the gills 
with barbecued partridges, etc. They say the Gordon crackers are right there on 
barbecues. Even now their mouths are watering in anticipation of our being with them. 
And some brick plant you will say. Bauxites and clays galore. 

Then Friday evening our special will take us back to Macon where we again will 
be received royally and again enjoy their comfortable hotels. Saturday will be spent 
with the Maconians and some spenders are they. You will have a chance to see clay 
mines and washing plants and the extensive clay working plants of our fellow member 
Dunwody. 

This hurried sketch of the week as planned by the Georgians does not make men- 
tion of the many historical and ceramic points of interests, each of which you will re- 
member with profit and pleasure. A grand time, a profitable meeting and the extreme 
of hospitality awaits us at our Annual Meeting in Georgia next February. 


NEW MEMBERS RECEIVED FROM MARCH 15 TO 
APRIL 15 


PERSONAL 

J. Atwood Austin, 1942 Iuka Ave., Columbus, Ohio. Student. 

Willi M. Cohn, P. O. B. 161, Haifa, Palestine. Managing Director of the Kishon 
Clay Works, Ltd. 

Clark M. Dennis, 233 Broadway, New York City. Chief Chemist, Technical Service 
Dept., American Trona Corp. 

Myrtle Meritt French, Art Institute of Chicago, Chicago, Ill. Teacher of Pottery. 

Jane Hoagland, 206 Quincy St., Brooklyn, N. Y. Artist Potter. 

William J. Murphy, 233 Broadway, New York City. Borax Salesman, American 
Trona Corp. 

William J. Spielman, 229 Hamer St., Clyde, Ohio. Enameler. 

Walter Steger, Im Eichkamp 46, Berlin, Grunewald, Germany. 

W. D. Woolley, Carey, Ohio. President, The Carey Ohio Porcelain Co. 

CORPORATION 
Ingram-Richardson Corporation, Bayonne, Neyo Fo Beet 
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Membership Workers’ Record 


Personal Corporation 
R. D. Landrum 1 
Mary G. Sheerer 2 
Ira E. Sproat 1 
Office 6 
Total 9 1 


LIST OF STANDING COMMITTEES, 1925-26 


Publication 


M. C. Booze 


- Forrest K. Pence, Chairman E. C. Hill 


Francis C. Flint 
Miner L. Hartmann 
W. E. Dornbach 


Rules 


Barringer, Chairman 


Lee 

M. F. Beecher 

J. D. Whitmer 

S. R. Scholes 
W. J. Stephani 
Arthur Baggs 

R. R. Danielson 
W. D. Richardson 
W.E. Dornbach 
W. A. Hull 
1D sl 


Membership 
Chairman 

Fred B. Ortman 
Hewitt Wilson 
Charles F. Geiger 
Ray T. Stull 

R. A. Weaver 

J. M. Hammer 
R. A. Horning 
Geo. P. Fackt 

I. E. Sproat 


Standards 
R. F. Geller, Chairman 


Definitions 
A. S. Watts 
M. F. Beecher 
J. S. McDowell 


Raw Materials 
D. W. Ross 


Tests 
Binns 


. Hill 
Geo. Sladek 


Products 
F. H. Rhead 
A. E. Williams 
Hewitt Wilson 
W. L. Howat 
Robt. Twells, Jr. 


Sections and Divisions 
A. Silverman, Chairman 
E. P. Poste 
A. F. Hottinger 
F. L. Steinhoff 
F. T. Owens 
Mary G. Sheerer 
M. E. Manson 
A. Silverman 
John D. Martin 
C. E. Bales 
B.C. Hill 
F. H. Riddle 


Research 
W. M. Clark, Chairman 
aS Blenince 


H. F. Staley 

E. W. Washburn 
F. G. Jackson 
R. F. Ferguson 
H. G. Schurecht 
A. V. Bleininger 


Papers and Program 


Ross C. Purdy, Chairman 


H. Clinton Baldwin 
H. G. Wolfram 

A. N. Finn 

ASP. Potts 

L.. C. Hewitt 

G. M. Tucker 

F. H. Rhead 


Geological Survey 
S. L. Galpin, Chairman 
H. Ries 
A. M. Campbell 
W. G. Worcester 
G. A. Bole 


Data 


8S. Kirk 

D. Hartshorn 
W. Cruikshank 
E. Arnold 

W. Ross 

A. Klinefelter 
Schramm 
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Ceramic Education 


W. Keith McAfee, Chairman 


Edna P. Carson 
R. D. Landrum 
H. W. Hess 

H. R. Straight 
A. F. Hottinger 


W. Parmelee, Chairman 
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PERSONAL NOTES 


Y. R. Anderson, formerly of Young, Saskatchewan, Canada has moved to St. Louis, 
Mo., where he is employed by the Evens & Howard Fire Brick Co. 

Randolph H. Barnard of the Illinois Glass Co. of Alton, Illinois has been trans- 
ferred to the Gas City, Ind. plant. 

Richard S. Bradley of Bement, Illinois has moved to Mexico, Mo. 

George H. Duncombe of Columbus, Ohio has recently become affiliated with Mellon 
Institute, Pittsburgh, Pa. 

Roland J. Gouin, Plant Chemist for the Illinois Glass Co. of Alton, Illinois has 
moved to Claremont, N. H. 

Victor V. Kelsey has moved from Knoxville, Tenn. to Washington, OAs 

R. D. Landrum, past president of the Society, is now identified with the 
Titanium Alloy Mfg. Co., Tenbusch Bldg., 6007 Euclid Ave., Cleveland, Ohio. 

F. A. McCann, who has been affiliated with Mellon Institute, Pittsburgh, Pa., is 
now with the Pacific Clay Products, Inc., Los Angeles, Calif. 

J. G. Phillips, who has been connected with the Research Laboratories of the 
Standard Oil Co., is located at the U. S. Bureau of Mines, Columbus, Ohio. 

Fred W. Runge, Chemist for the Josiah Anstice & Co., Inc., Rochester, N. Y., 
is now located with the Ferro Enameling Co., Cleveland, Ohio. 

Victor N. Yingling has moved from Columbus, Ohio to 318 N. Duke St., Lancaster, 
Pa: 


LOCAL SECTION NEWS| 


Baltimore-Washington Section! 


The fourth and last meeting of the Baltimore-Washington Section for the 1924-25 
season was held at 7.00 P.M. Saturday, April 7th, 1925, in Washington, D. C. The 
usual dinner was enjoyed. 

Dr. Kurd Endell of the Technische Hochschule, of Berlin, Germany gave a paper 
on ‘The Thermal Expansivity of Refractories.”’ Dr. Endell gave us an insight into 
some of the peculiarities of expansion which take place in some refractories. 

Dr. J. W. Greig of the Geophysical Laboratory, in his paper on ‘The Formation of 
Mullite from Cyanite, Andalusite and Sillimanite’”’ showed that the formation of mullite 
takes place at definite temperatures for these materials. . 

Dr. Endell and Dr. Greig used lantern slides to illustrate their papers. 

These two speakers were followed by Mr. H. F. Staley of the Metal and Thermit 
Corp. Mr. Staley addressed us on “Pottery and Enameling Practice on the Pacific 
Coast.” His explanation of some of the ingenious devices used by our Western brothers 
was somewhat handicapped by the lack of a blackboard, but he easily overcame this and 
made us understand the workings of these devices. 

Following the speakers there was an election of officers for 1925-26. The following 
were elected: 


R. R. Fusselbaugh, Chairman, Baltimore Enamel & Novelty Co. 
P. H. Bates, Vice-Chairman, Bureau of Standards 

D. H. Fuller, Secy. and Treas., Bureau of Standards 

Karl Langenbeck, Councillor, Bureau of Standards 


After the election the meeting adjourned. The next meeting to be held in Balti- 
more, on October 3rd, 192552 


1 Reardon Fusselbaugh, Secy. 
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Chicago Section Meeting 


The members of the Chicago Section held their April meeting on the 14th at the 
club rooms of the Western Society of Engineers. ‘The success of the meeting was 
immense and the members proved that a local section can produce a program equal in 
caliber to the Annual Meetings of the Socrgry. The following papers were presented 
at the afternoon session and each one was followed by a spirited discussion: 


1. “Role of Air in Plastics,” by Harry Spurrier. 

2. “Manufacture of Eversharp Leads,” by Robert Back. 

3. “Ceramic Problems in the Manufacture of Telephone Equipment,” by H. T. 
Bellamy. 

4. “Data on the Operation of an Oil-Fired Frit Furnace,” by B. S. Radcliffe. 

5. “New Type of Oxy-Acetylene Fusion F‘urnace, with Notes on the Behavior 
of Refractories at Cone 40,” by A. F. Gorton and W. H. Groves. 

6. “Research Work in Progress at the Department of Ceramic Engineering, 
University of Illinois,” by C. W. Parmelee. 


Forty-two were present at the dinner at the Chicago Engineers Club. In the 
evening the following papers were presented: 

1. “Manufacture of Molded Insulation,” illustrated with two reels of motion 
pictures, by R. C. Shuey. 

2. ‘Manufacture of Fine China’’ (motion pictures), by W. W. Wilkins. 


R. D. Landrum represented the Board of Trustees and spoke briefly congratulating 
the members on their record meeting. The motion pictures films which were shown 
proved very entertaining. 


CHAIRMAN OF ART DIVISION A DELEGATE TO 
THE PARIS EXPOSITION 


A number of ceramists intimately connected with the Exposition of Modern Decora- 
tive and Industrial Art, which opens in Paris, in May, will accompany the commission 
appointed by Secretary Herbert Hoover. Mary G. Sheerer of H. Sophie Newcomb 
Memorial, will represent the AMERICAN CERAMIC SOCIETY. 

Interest in the arts shown at this exposition has been greatly fostered by the atten- 
tion given to it by Secretary Herbert Hoover who appointed a commission to head the 
delegation, comprising Dr. Charles R. Richards, president of the American Association of 
Museums, as chairman, Mr. Henry Creange, the winner of the Friedsam Art and Industry 
Medal, and Frank G. Holmes of the Lenox potteries in Trenton. The commission 
appointed Edward L. Bernays, counsel on public relations, as an associate member. 

In officially recognizing the importance of this exposition, Secretary Hoover has 
taken the first step in the government interest in these industrial arts. He called upon 
the commission to report on such features of the exposition and phases of the individual 
groups of exhibits, as may be of interest and value to American manufacturers. 


OBITUARIES 


Willis E. Cunning 


Willis E. Cunning, president of the West End Pottery Company, East Liverpool, 
Ohio, died on April 4 at the age of sixty-three. Mr. Cunning had long been a member 
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of the AMERICAN CERAMIC SoctEty and since 1920 had been corporation representative 
for this company. 


William Shaw George 


William Shaw George, President 
of the W. S. George Potteries Co., 
East Palestine, Ohio, and corporation 
member of the AMERICAN CERAMIC 
Society, died in New York City, April 
12,1925. Mr. George was born in East 
Liverpool, Ohio, March 21, 1865. In 
1898, he left the employ of the Ohio 
China Co., as decorator, to take over 
the management of the East Palestine 
Pottery Co.’s plant, which is now No. 
4 plant of the W. S. George Potteries. 
Other plants of this company are 
located at Canonsburg and Kittanning. 


Richard R. Hice 


Richard R. Hice died at his home 
in Beaver, Penna. at the age of sixty. 
He was a charter member of the 
AMERICAN CERAMIC SOCIETY and presi- 


WILLIAM SHAW GEORGE 


dent of same during 1915. Mr. Hice graduated 
from Geneva College, at Beaver Falls, in 1880 
and he was engaged in brick manufacturing for a 
number of years. In more recent years he 
devoted a great deal of time to geological survey 
work in Pennsylvania. He was a large contributor 
to the Transactions of the SocrEety. 


William Henry Grueby 


Word has been received of the death of RICHARD R. HIcE 
‘ William Henry Grueby, head of the Grueby 
Faience and Tile Co. of New York on February 23, 1925. Mr. Grueby was intimately 
associated with the C. Pardee Tile Works, Perth Amboy, N. J. He had been a member 
of the AMERICAN CERAMIC Society for a number of years. 


George W. Dilks, Jr. 


George W. Dilks, Jr., vice-president of the Seaboard Fuel Corporation, Phila- 
delphia, Pa. died on April 16. Mr. Dilks had been. the corporation representative 
for this company in the AMERICAN CERAMIC SOCIETY since 1922. 


NOTES AND NEWS 


BUREAU OF STANDARDS NOTES 


Measurements on the The Bureau has completed measurements on the thermal 
Thermal Expansion expansion of ee tas ele samples of = silica (fused 
bf used Gis quartz) between minus 125°C and plus 1000 C. The speci- 

mens were furnished by commercial companies. This re- 
search was undertaken for the purpose of obtaining data on the thermal expansion of 
fused silica for use in thermostats, clock pendulums, length standards, pyrometers, 
gas sampling devices, acid resisting articles, insulating and temperature resisting de- 
vices, etc. 

The expansion curves show very interesting results at low temperatures. For 
each sample of fused silica, a critical temperature (or minimum length) was found. On 
heating above this temperature the material expands, but on cooling below this tem- 
perature, expansion (instead of contraction, as might be expected) also takes place. 
In other words, the coefficients of expansion are positive above the critical temperature 
and negative below this temperature. From a consideration of all available results 
relating to the critical temperature, or minimum length of fused silica, —80°C may be 
taken as a representative value for the critical temperature of this material. The re- 
sults at high temperatures are now being studied. 

A manuscript giving the results of this investigation is being prepared for publica- 
tion. This publication will include a review of available information obtained by pre- 
vious observers on the thermal expansion of fused silica, as well as a detailed description 
of the apparatus and methods of measurement required for the accurate determination 
of such minute values of the coefficient. 


SOCIETY OF GLASS TECHNOLOGY 


A meeting of the Society of Glass Technology was held in Armstrong College, 
Newcastle-tpon-Tyne, on Wednesday, March 18, the President, S. C. Halse, in the chair. 
Two papers were presented. ‘The first was entitled, ‘““The Use of Zirconia in Glass- 
Making and the Characteristics which this Substance Imparts,” by Violet Dimbleby, 
S. English, Edith M. Firth, F. W. Hodkin, and W. E. S. Turner (all of the Department 
of Glass Technology, the University, Sheffield). Prof. Turner, who gave this paper, 
referred to. the statement by Arnold in 1918 that zirconia had a very low coefficient 
of thermal expansion, namely 8.4 x 1077, only little more than that of fused silica. 
By analogy with the influence of silica in glass, it might be expected that zirconia would 
reduce the thermal expansion of glasses and assist in the production of glasses of en- 
hanced thermal endurance. Another reason for investigating the use of zirconia was 
the possibility of making glass distinctly more durable and resistant to alkaline solu- 
tions. Zirconia was also being proposed for use as a refractory material, and had in 
fact, been employed experimentally for very high temperatures. In recent years it 
had been advocated as a medium for making opal glasses and enamels, but in the experi- 
ments carried out at Sheffield it was found that soda-lime-zirconia-silica glasses and 
soda-zirconia-silica glasses could be prepared with a considerable zirconia content. 
In the series of general formula 6SiO, (2—x) Na.O, x ZrOz, ten per cent, and in the 
series (6—x) SiO2, 2Na,O, x ZrOz, twenty per cent of zirconia was introduced without 
producing opacity. The glasses containing considerable amounts of zirconia were diffi- 
cult to melt and were viscous like alumina glasses, but with a shorter working range than 
the latter. The zirconia glasses did not exhibit low thermal expansion. Their anneal- 
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ing temperatures increased with zirconia content, less steeply than corresponding glasses 
with basic oxides, such as lime or magnesia. Replacement of silica by zirconia very 
considerably enhanced the resistance of the glasses toward attack by alkaline solutions. 

The second paper was entitled; ‘The Effect of Composition on the Viscosity of Glass, 
Part III. Soda-Lime-Magnesia Glasses, and Soda-Lime-Alumina-Glasses,” by 5. 
English. Mr. English described experiments he had carried out with a view to 
investigating the effect on the viscosity of glass of the substitution of alumina and of 
magnesia at various temperatures between 1400°C and the annealing temperatures of 
the glasses produced by substitution. As a starting point, a glass of the molecular 
composition 1.2 Na,O, 0.8 CaO, 6 SiO, was taken and the lime was substituted by 
magnesia in molecular proportions, 0.1 mol. being substituted at each stage. Through- 
out the whole range of temperature, from 1400° to below 600°, the replacement of lime 
by magnesia was accompanied by a reduction in viscosity, a minimum value being 
indicated for glasses containing approximately equimolecular proportions of the two 
bases. A further important feature that was evident from the curves in which the 
logarithms of the viscosity were plotted against composition for this series of glasses, was 
that the substitution of magnesia caused the rate of increase of viscosity with falling 
temperature to become more uniform throughout the whole range of temperature. 
In the series of glasses in which alumina was substituted molecularly for lime, the vis- 
cosity of the melts at 1400° showed increased viscosity, the increase being practically 
proportional to the molecular proportion of alumina both at 1400° and at 1200°. Below 
1200° the substitution of 0.1 lime by 0.1 magnesia caused a decreased viscosity so that 
at 1000° and 800° there was a distinct minimum value on the viscosity composition 
curve. Like magnesia, alumina has a pronounced effect in rendering the rate of in- 
crease of viscosity with falling temperature more uniform. 


TESTS OF IMPURE WATERS FOR MIXED CONCRETE! 


By Durr A. ABRAMS 


Strength tests of Portland cement concrete were made at ages of 3 days to 2!/; 
years using mixing waters of a wide range of types, many of which were thought to be 
unsuitable for use in concrete. Sixty-eight samples of water were tested in two dif- 
ferent investigations; 52 samples were collected from different sections of the country; 
14 were from the Chicago district. Among the waters tested were sea and alkali waters, 
bog waters, mine and mineral waters, waters containing sewage and industrial wastes, 
and solutions of common salt. ‘Tests of fresh waters (including distilled) were made 
for purpose of comparison. About 6000 tests are included in this report. Reference 
is made to a number of other investigations on related subjects. 

Series 137: 50 samples of water were used in 1-4 concrete of relative consistency 
1.10 and tested after curing under the following conditions: 

(a) Moist room tested at ages of 3 days to 21/5 yrs. 

(b) Moist room 28 days, then in air of laboratory, tested at 3 mo. to 2!/; yrs. 

Series 138: 18 samples including sewage and trade wastes from the Chicago dis- 
trict were used in concrete cured in moist room as follows: 

(a) 1-7, 1-5, 1-4, 1-3, and I-2 mixtures; relative consistency 1.00, tested at 28 
days. 

(b) 1-4 concrete mix, relative consistency 0.90, 1.00, 1.10, 1.25, and 1.50, tested 
at 28 days. 


1 Paper before American Concrete Institute; Proceedings, 1924. 
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(c) 1-4 concrete mix; relative consistency 1.00, tested at 3, 7, and 28 days, 3 mo., 
1 and 2'/; yrs. 

(d) 1-3 standard sand mortar, tension tests of briquets and compression tests 
of 2 by 4-in. cylinders at ages given in (c). 

Concrete and mortar tests were made in accordance with standard methods. In 
general, 5 to 10 concrete specimens, and 5 mortar specimens were made in a set on dif- 
ferent days. 

Time of setting and soundness tests of cement were made with each sample of mix- 
ing water. 

The principal conclusions from these tests are: 

(1) In spite of the wide variation in the origin and type of the waters used, and 
contrary to accepted opinion, most of the samples gave good results in concrete. This 
result seems to be due to the fact that the quantity of injurious impurities present is 
quite small. The following samples gave concrete strengths below the strength-ratio 
of 85% which was considered the lower limit for acceptable mixing waters: acid waters, 
lime soak from tannery, refuse from paint factory, mineral water from Colorado, and 
waters containing over 5% of common salt. 

(2) The quality of a mixing water is best measured by the ratio of its 28-day 
concrete or mortar strength to that of similar mixes with fresh water. While the lowest 
permissible strength-ratio is a matter of judgment, waters giving strength-ratios which 
in general fall below 85% should be considered unsatisfactory; if only isolated tests 
are made, 80% should be the limiting value. The time-of-setting test appears to be an 
unsafe guide as to the suitability of a water for mixing concrete. 

(3) Neither odor nor color are any indication of quality of water for mixing con- 
crete. Waters which were most unpromising in appearance, gave good results. It 
may safely be said, however, that any natural water which is suitable for drinking can 
be used without question for mixing concrete. 

(4) Distilled water gave concrete strengths essentially the same as other fresh 
waters. 

(5) Bog waters which were thought to be unsuitable for mixing concrete gen- 
erally contained only small quantities of foreign materials and gave good results. The 
strength-ratios for the individual samples were seldom below 90%. 

(6) Sulphate waters produced little or no ill effects until an SO, concentration 
of about 1% was reached. For a concentration of 0.5% the average reduction in 
strength was about 4%; a concentration of 1% was required to produce a reduction in 
strength of more than 10%. 

(7) Concrete mixed with sea water (about 3.5% salts, mostly sodium chloride) 
cured in the moist room gave higher strengths than fresh-water concrete at ages of 3 
and 7 days; at 28 days and over, the strength-ratios for sea water ranged from 80 to 
88%. Air-cured concrete mixed with sea water was lower in strength than similar 
fresh-water concrete at 3 mo., but showed a recovery in strength at later ages and gave 
strengths equal to that obtained with fresh water. (In spite of the satisfactory strength 
results, it seems unwise to use sea water in reinforced concrete construction, particularly 
in the tropics on account of danger of corrosion of reinforcement. ) 

(8) Synthetic sea water gave concrete and mortar strengths similar to natural 
sea water. 

(9) Concrete mixed with water from the Great Salt Lake (about 20% sodium 
chloride) gave strength-ratios from 65 to 77% at ages of 28 days and over. ‘This 
water is not satisfactory for mixing concrete, unless allowance is made for about 30% 
reduction in the assumed strength. 
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(10) Water from Devil’s Lake, North Dakota (0.15% sodium sulphate and 0.15% 
sodium chloride), gave normal concrete strengths and showed no ill effects. 

(11) Water from Medicine Lake, South Dakota (3.5% solution of sulphates, 
largely magnesium; SO, concentration 2.8%), gave strengths similar to that obtained 
with sea water. The lower strength-ratio was 84%. 

(12) Waters from drains and small streams in sulphate districts gave satisfactory 
strengths at ages up to 2!/s yrs. The lowest strength-ratios were about 90%. 

(18) Concrete made with solutions of common salt and cured until test in a moist 
room showed a slight increase in strength at 3 days for solutions of 10% and less. Solu- 
tions of low concentration (1 and 2%) also showed a slight increase in strength at 7 
days; after 7 days, however, all concentrations gave material reductions in strength. 
Strength-ratios as low as 60% were found for a 20% solution at early ages and for 10% 
and 15% solutions at the later ages. 

Concrete made with salt solutions and cured in the moist room for 28 days, then 
in air, gave results at 3 mo. almost identical with that obtained for moist-room curing. 
For this curing condition, the addition of salt reduced the strength at 1 yr. about 12%; 
at 2!/; yrs. there was no reduction in strength. The apparently conflicting results for 
moist-room and air-curing have not been explained. 

(14) The use of common salt for the purpose of lowering the freezing point of 
the mixing water during cold weather should not be permitted; 5% of salt lowers the 
freezing point of water about 6° F, but reduces the strength of concrete about 30%. 

(15) Mine and mineral waters gave good results in concrete, with the exception of 
a carbonated mineral water from Colorado which gave strength-ratios as low as 80%. 
Pumpage waters from coal and gypsum mines also gave good results in concrete. 

(16) Water containing sanitary sewage gave essentially the same concrete strength 
as fresh water. Water from the Ilinois River, which carries sewage from Chicago, 
gave strength-ratios at 28 days and 3 mo. of 83 and 85% for moist-room curing; for 
air-curing strength-ratios ranged from 92 to 102%. 

(17) Waters containing refuse from oil refineries gave erratic strengths. These 
samples generally gave strengths near normal, but in some ‘cases material reductions 
in strength were found. Setting time of cement with one water sample was: initial 
10 hrs., final 42 hrs. 

(18) “Bubbly Creek’ water, which is highly polluted with wastes from the 
Chicago Stockyards and gave off an offensive odor showed strength-ratios of about 
100% for all ages, mixes and consistencies. 

(19) ‘Tannery wastes generally gave reductions in concrete strength; the lowest 
strength-ratios were about 80% (lime soak water). 

(20) Brewery and soap works wastes gave concrete strengths essentially the same 
as that of fresh water. 

(21) Waste from a gas plant and a corn products factory gave good results; the 
strength-ratios ranged from 90 to 100%. 

(22) Paint factory waste water gave strength-ratios ranging from 80 to 90%. 

(23) <A spent plating bath containing sulphuric acid, after dilution to 10 and 20% 
of its original concentration, gave strength-ratios as low as 85% for the 10% solution 
and 74% for the 20% solution. For different consistencies both solutions gave about 
the same strength-ratios which ranged from 88% to 106%. Lower strength-ratios 
were obtained with the rich concretes than with the lean. 

(24) ‘The strength of concrete mixed with all samples of impure waters showed 
normal increase at 28 days with additional quantities of cement. The impure waters 
gave about the same strength-ratios regardless of the mix used in the concrete tests. 
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For the usual range in mixtures (1-5 to 1-4) the strength increased about 1% for each 
1% additional cement. 

(25) There was a marked reduction in strength of concrete with increase in 
quantity of mixing water both for fresh and impure waters. Increasing the quantity 
of mixing water 1% reduced the strength of concrete about the same amount as if the 
quantity of cement were reduced 1%. A comparatively slight increase in quantity of 
mixing water produced a greater reduction in concrete strength than that caused by 
the use of the most polluted mixing water that is ordinarily encountered. These tests 
show the importance of the water-ratio strength relation in concrete which has been 
pointed out in numerous other reports from this Laboratory. 

(26) The effect of impure waters was in general independent of the consistency 
of the concrete. Acid waters from a spent plating bath gave somewhat higher strength- 
ratios in the wetter concretes. 

(27) The strength of concrete cured in a damp condition at normal temperatures 
increased with age for both fresh and impure waters. The strength was approximately 
proportional to the logarithm of the age at test. 

(28) The effect of impure mixing waters on the tensile and compressive strength 
of 1-8 standard sand mortar at ages of 3 days to 2!/3 yrs. was generally similar to that 
on the compressive strength of concrete. In the mortar tests a few waters gave some- 
what higher strength-ratios and one water gave a somewhat lower strength-ratio than 
was obtained in concrete. 

(29) The percentage of water required for normal consistency of cement when 
mixed with the impure waters was, with few exceptions, about the same as for fresh 
waters. Water from Great Salt Lake, solutions of 5 to 20% of common salt, refuse from 
an oil refinery, Medicine Lake water, and acid water from a spent plating bath, re- 
quired somewhat higher percentages for normal consistency than fresh water. 

(30) The time of setting of portland cement mixed with the impure waters was 
about the same as for fresh waters, however, there were some notable exceptions. In 
most instances the samples giving low concrete strength-ratios were slow setting. On 
the whole the tests show that time of setting is not a satisfactory test for suitability of 
a water for mixing concrete. : 

(31) None of the impure waters caused unsoundness of the portland cement when 
subjected to the standard test over boiling water. 

(32) Most specifications for water for mixing concrete are so worded that they 
would, if strictly enforced, exclude nearly all but rain water and distilled water; these 
tests have shown that almost any impurity may be present without necessarily produc- 
ing ill effects. The important point is not whether impurities are present, but do the 
impurities occur in injurious quantities? 

(33) The effect of sugar and similar compounds were not studied; earlier tests 
have shown that these compounds are most detrimental and must be avoided. 
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“SCIENCE IN INDUSTRY,” RADIO PUBLICATION ISSUED 


The University of Pittsburgh has recently issued a pamphlet entitled ‘‘Science in 
Industry” consisting of a series of seven radio talks which were delivered during the 
winter. Among those who participated in these addresses for the radio were E. Ward 
Tillotson, Assistant Director, Mellon Institute and President of the AMERICAN CERAMIC 
SOCIETY, whose subject was ‘‘Glass” and MacDonald C. Booze, Senior Industrial Fellow 
and member of the SocteTy who talked on ‘“‘Clay Products.” The other addresses in 
the pamphlet are ‘‘Science in Industry” by Edward R. Weidlein, Director of Mellon 
Institute; ‘Iron and Steel’? by Stephen L. Goodale, Professor of Metallurgy; “Natural 
Gas” by James B. Garner, Senior Industrial Fellow, Mellon Institute; ‘““Petroleum’’ 
by Warren Fred Faraghen, Head of Dept. of Petroleum Refinery Technology, School 
of Mines; “Coal and Coke” by Frederick W. Speer, Jr., Advisory Fellow, Mellon In- 
stitute. 

A Select Bibliography is appended to each address and William A. Hamor, Assis- 
tant Director of Mellon Institute writes the Introduction, Copies of this publication 
may be obtained for 60 cents per copy. 
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EDITORIALS 


PROFESSIONAL CERAMICS 


Ceramics is being more generally recognized as a profession. More 
universities are considering giving courses in ceramics to train men for 
industrial service. 

Professional ceramics is the using of science in the making of marketable 
wares of specified character and quality. A ceramist is one who has the 
knowledge, vision and art required to produce ceramic wares. His capa- 
bility to meet the ever changing trade conditions, tastes and specifications 
is in direct ratio with his ceramic knowledge, vision and skill. 

Obviously the making of each kind of ceramic ware calls for a peculiar 
combination of facts, direction of vision and construction skill. With the 
same fundamental training and information each ceramist will use special 
knowledge of materials and processes according to the kind of ware pro- 
duced. Continued employment in the production of one type of ceramic 
ware very soon makes him a specialist, that is, he is better informed and 
is more skilled in the making of a certain type of ceramic ware although 
employing the same facts and concepts used in all lines of ceramic manu- 
facturing. 

It remains as a truism, however, that the more thoroughly trained the 
professional ceramist is in finding and using science fundamentals, the more 
largely developed his ability to vision service or trade requirements and 
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the more skilful is he in fabrication, the broader at all times will be his 
industrial capacity to produce and the more effective will he be as a spe- 
cialist. 

Since chemistry, physics and mathematics deal with the fundamental 
facts and relations of all matter and materials used by ceramists, as by 
all industrial scientists, these are the foundation of our ceramic science. 
The more thoroughly trained in these the larger will be the capacity and 
vision of the professional ceramist. A university course of ceramic in- 
struction should provide a thorough training in chemistry, physics and 
mathematics. A high school course should have enough training in these 
fundamentals to acquaint the pupil with the more basic facts and laws 
but especially to give a vision of the relations of matter.and: materials 
used in ceramic ware and ceramic processing. These sciences are funda- 
mental to engineering and art. Engineering is more particularly and 
almost wholly the using of these science fundamentals in the devising of 
means and methods of fabricating marketable wares. Art deals with 
form and decoration but employing ceramic materials compounded and 
prepared. These same fundamental sciences (chemistry, physics and 
mathematics) are essential to the ceramic artist who is to attain the 
greatest possible breadth of vision and capacity to accomplish. 

If professional ceramics is based so almost wholly on the fundamental 
sciences it is natural to ask why should the universities give special courses 
in ceramic science, engineering and art? ‘The answer is found in the need 
of focusing on the fundamental facts concerning the materials and proc- 
esses used in production of ceramic wares of specific kind and quality. 
Ceramics uses a limited lot of raw materials. Its processes of fabrication 
are peculiar. It is a specialty of definite limitations yet so broad and with 
such complexes as to exceed capacity of an individual to survey and 
know completely. 

University courses of instruction are for the purpose of specializing in 
the application of science fundamentals to the employment of a limited 
variety of raw materials in the production of silicate ware of definite 
sorts. 

Professional ceramics has gone a long way in the finding and applying 
of fundamental facts regarding ceramic materials and processes. To this 
the university instruction has until now been almost wholly devoted. 
We know a great deal about the industrial possibilities of ceramic materials 
and mixtures and a great deal of the engineering employed in ceramic 
processing. Our universities have been wise in concentrating on this 
particular phase of professional ceramic training for there was much and 
there is yet much to discover about materials and processes. ‘There has been 
a great need for this knowledge and there is yet a great deal to be learned. 
But certainly the equipment of a professional ceramist would not be in 
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balance if he has not been trained to vision, to measure and to produce 
wares for definite purposes. And for too long a while has the professional 
preparation of a ceramist neglected the need of form, color and design. 
We are in need of ceramists of vision, one who can anticipate service and 
market demands. Our universities have not been giving this most needed 
training. 

How long will American ceramists have to be trailing in the production 
of ceramic products of specific quality? Is not the answer until our 
ceramic technologists are trained to vision, produce and to measure 
product properties? Does not the situation warrant redesigning of the 
collegiate courses so as to stress product rather than materials? Should 
not the fundamental science facts, concepts and methods be used in study- 
ing products as they are now being employed in studying materials and 
mixtures. 

Our plea is for professional ceramists trained to vision ceramic products 
and with knowledge of how to produce to specifications. 


CERAMIC EDUCATION PROGRAM 


One of the chief purposes of the AMERICAN CERAMIC Society is to 
promote ceramic education. ‘[he number of ceramic schools and their 
territorial distribution need not be considered. ‘The justification for 
ceramic schools in various localities is based on local needs and hence is 
a locai rather than general or national interest. Whether there are a 
sufficient number of ceramic schools or too many, and whether all localities 
are being adequately served are questions having little or no place in the 
general question “what this Society should promote.” 

All promotional activities of this Socmmry are given direction by the 
most urgent industrial needs. The purpose of the SocieTy’s promo- 
tional activities in ceramic education is to obtain a consideration by 
‘thoughtful people of how ceramic schools may render the most needed 
and timely service to the ceramic industries, and how the industries can 
collaborate with the schools. ‘here is no possible criticism of the intent 
of the directors of the ceramic schools. They aim that their schools 
shall serve effectively. 

The importance of ceramic education has prompted the Committee on 
Education to arrange a symposium for the 1926 Annual Meeting at Atlanta. 
The first general session will be devoted to it. A round robin mail dis- 
cussion is to be conducted in anticipation so the facts will be better known. 
Mature judgment is wanted and this will be possible only after the manu- 
facturers and the school instructors have developed the facts. This 
subject is worthy of a hearty and thoughtful participation by all members 
of the SociEty in this important conference. 
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PROFIT IN MEETINGS 


In July this Socrety will have a summer excursion meeting in Canada 
and will hold the Annual Meeting in Georgia next February. These 
meetings are for definite purposes. If the value received did not warrant 
the time and expense of attending they would not be so largely attended. . 

The purposes of these meetings are many but in general they are to 
promote ceramic research and education. ‘The more each learns, the 
broader our knowledge and acquaintance, the greater facility we have to 
acquire and to accomplish. With the increasing numbers of those who 
know from experience and experiments there is an increasing opportunity 
in these meetings to obtain at first hand records of things proven and an 
appreciation of things yet to be done. A week at one of these meetings 
is worth in information and inspiration more than months in the shop or 
laboratory. These meetings are the most effective means of promoting 
research and education because they are intensively personal. 

The men who participate in the programs and in the clubby informals 
have entered ceramics with a widely varied preparation. All of them are 
thinkers naturally and many have had years of manufacturing experi- 
ence. Several have thought and studied their way through the “school 
of hard knocks’ always focusing on their customers’ ideals. They want 
explanations of the facts as they know them. A vast amount of the 
recorded ceramic knowledge has been initiated by recitals of the experi- 
ences and findings of the pupils from the school of hard knocks. 

here are several who have entered the ceramic industries as chemists, 
physicists and engineers. They have had a broad fundamental training 
and always have unorthodox viewpoints. Contact with these men 
stimulates thought and enlarges vision. They have well trained minds 
and a fund of knowledge sufficiently dissimilar to be very inspiring when 
dealing with ceramic problems. 

Technologists, engineers and artists from all sorts of ceramic indus- 
tries convene at these meetings. One need take no more than a cursory 
inventory of the new ideas recently applied but originating from a wholly 
dissimilar industry to realize the value there is in exchanging ideas and 
recitals of experiences with men engaged in the different ceramic in- 
dustries. ‘Ihe foundry and the clay shop continue to reciprocate in new 
processes, devices and control methods. 

The managers, salesmen, engineers, miners, scientists and teachers 
complete the facility to obtain a refreshing vision of what must be done 
to increase sales. ‘This combination will head all considerations in terms 
of product. ‘The school instructors and the bureau investigators have 
been investigating product from the science viewpoint and by scientific 
methods. ‘They have concentrated either on quality of product or economy 
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in production. They depend on these meetings to obtain the sales view- 
point so necessary in research. They have basic facts regarding the 
product which the salesman must have if he is to most effectively present 
his wares and most intelligently bring to the factory the new demands. 

A week spent at one of these meetings is of more value than several 
weeks in the shop or laboratory. ‘The broadening opportunities at these 
meetings would require many weeks and miles of traveling to equal. It 
pays to attend the meetings of the AMERICAN CERAMIC SOCIETY. 


PAPERS AND DISCUSSIONS 
SAVING FUEL IN FIRING COMMON BRICK! 


By W. D. RIcHARDSON 


ABSTRACT 

Requirements of economy and fuel conservation, and incidentally the elimination 
of the smoke nuisance, make it necessary for America to follow the lead of Europe in 
adopting the regenerative continuous kiln of some kind for the burning of all clay 
products. For common brick the most practical and economical kiln is the annular 
kiln, a modification of the original Hoffman ‘‘Ringofen.” 

With simple automatic stokers and induced draft there is more rapid advance of 
the burning of the annular kiln and a greater saving of fuel. The compartment kiln 
and the tunnel kiln is unnecessarily expensive in installation and upkeep for low-priced 
product. Basis of different forms of the annular kiln is given. 


The waste of fuel and the pollution of the atmosphere with smoke in 
the brick industry are notorious. ‘The reasons for confining this subject 
to the firing of common brick are: 

(1) The manufacture of common brick is the largest and the most es- 
sential part of the structural clay product industry, which includes also 
face brick, hollow building tile, roofing tile, terra cotta, drain tile and 
sewer pipe. 

(2) Common brick is the cheapest clay product, and is sold for the low- 
est price per ton, not only of any clay product, but of any finished struc- 
tural product. 

(3) Because of the low price of common brick, the means of saving fuel 
in the firing of them, the fuel-saving kilns, must be quite different from what 
would be practical in other branches of the brick industry; they must 
not cost so much to construct that the interest on the increased investment, 
together with the up-keep, will amount to more than the saving of fuel, 
and thus add to the price at which the brick must be: sold: - The 
economic and business world knows no waste, unless the saving can be 
accomplished at a profit.’’? 

The means of saving fuel, however, in the firing of common brick are 
the same as that of-any other clay product, as well as that in any ceramic 
or metallurgical operation, namely, regeneration and recuperation. The 
principle of regeneration was first applied to the firing of brick in Germany 
more than 60 years ago, the first practical kiln having been invented 
by Friedrich Hoffman in 1858. The Hoffman kiln, or some modification 
of it, has become almost universal in Europe and its use has spread all over 
the world. ‘That it is not generally used in the United States is due chiefly 
to the wastefulness of America, which is proverbial, and to the fact that 
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in this country fuel has been abundant and cheap and labor high, so that 
our attention has been given to means of saving labor rather than saving 
fuel. 

Another thing that has retarded the adoption of the continuous kiln 
in this country is that until recently the kilns of this character that have 
been built here have, for the most part, not been adapted to our conditions, 
having been imported or designed not by engineers or technical men, but 
by men who have perhaps worked on some plant in Europe and who have 
not understood some important feature or who, building a fairly good kiln, 
did not know how to operate it. 
oe While labor is high, fuel has been much increased 
Conditions Have . SS 
Changed in price and, moreover, the Government, realizing 

that coal and oil are resources that are limited and 
are not now being formed, have inaugurated a policy of conservation, and 
we are all beginning to realize that it is our duty not to waste fuel. 

The fully regenerative kiln is necessarily continuous in operation. 
Brick must be constantly firing, so that the hot gases passing through that 
part of the kiln under fire can be drawn through unfired brick, preheating 
them before escaping to stack; also so that there may always be burned 
brick back of the fire that, in cooling, heat the air for the combustion of 
the fuel. Hence, these kilns are generally known in this country as con- 
tinuous kilns, the operations of setting, drawing and firing going on con- 
tinuously in the same kiln. ‘The original form of such a kiln was an annu- 
lar tunnel in a round structure, with stack in the center, hence this kiln 
in Germany was called a ‘‘Ringofen.”” Continuous kilns are now generally 
oblong, the annular tunnel becoming two parallel tunnels connected at 
both ends, the ends being square, or a continuous tunnel, the ends being 
round, the smoke flue in both cases being between the two parallel tunnels. 
The tunnel is divided into chambers of a convenient size by means of 
paper partitions, to prevent back draft, there being a door in the outer 
wall at the end of each chamber through which the dried brick are taken 
for setting and the burned brick in drawing. 

In another form of the continuous, progressing-fire tunnel kiln the paral- 
lel firing tunnels are separated by an open space that is utilized for taking 
the brick into the kiln, the outer side of tunnels having doors for taking 
out the burned brick. In some cases in this country there is only a single 
tunnel in a straight line. Such a kiln is not fully regenerative, since when 
it has been fired down the line to the end of the tunnel, the combustion 
gases must be wasted, as the distance is generally too great to utilize them 
for preheating the other end of the kiln, which must hence have starting 
furnaces, using cold air for combustion. 

Another form of the continuous kiln is a series of parallel down-draft 
kilns in juxtaposition, the crowns resting on the partition walls between the 
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kilns. ‘This is generally known as the compartment kiln. The progressing 
fire tunnel kiln may be divided into separate compartments also by per- 
manent brick partitions, which form we designate a tandem-compartment 
kiln. 

We must include also in the class of continuous kilns a form that is now 
being vigorously promoted, the railroad or car tunnel kiln, a long narrow 
tunnel with a track on which cars loaded with the products to be fired 
are mechanically and continuously or intermittently pushed through 
the tunnel from end to end, the fires being stationary and every cross-sec- 
tion of the kiln being kept constantly at a fixed temperature. 

The problem then in the common brick industry is, which form of the 
continuous regenerative kiln is best for this low-priced product, since the 
only practical way of saving any great amount of fuel in the firing of com- 
mon brick must be in making application of the regenerative principle of 
the continuous kiln. 

The car tunnel kiln, properly constructed and operated, is undoubtedly 
the most economical in fuel, but it costs too much for installation and up- 
keep to be practical for common brick. Moreover, with clays that re- 
quire time for oxidation, the car tunnel kiln must be operated on too slow 
a schedule, with too small an output. Also, for clays that have a high or 
sudden fire shrinkage most tunnel kilns are likely to give serious trouble 
from the brick on the outer courses of the car pulling over and rubbing 
against the sides of the tunnel or falling off and blocking the movement of 
the cars. ‘hose who are promoting the tunnel kiln may argue otherwise, 
and with some reason. It would take too much time to discuss the ques- 
tion in this paper, so I shall dismiss it with the brief statement of my opinion 
that while the tunnel kiln will burn common brick, even better than in the 
present periodic kilns, yet another form of the continuous kiln, costing 
about half as much and saving nearly as much fuel, is more practical. 
It is not sufficient to get something better, but we must have the best, 
the most practical, the most economical kiln for every product. 

The compartment continuous kiln can be adapted to the firing of any 
clay product, but it also involves too large an investment for the common 
brick manufacturer. An exception to this statement, with clays that will 
stand fairly rapid drying, so that the kiln-drying system can be used, is 
the open-top compartment kiln, fired with producer gas. The portable 
crown with cast iron frame is too costly. A simpler covering for the top 
is practical, making this kiln, with the automatic conveyors, one of the 
most economical systems of common brick manufacture. Such a system, 
as well as any continuous kiln system, should be designed and installed by 
an engineer of experience in this line. 

The original form of continuous kiln, the progressing-fire tunnel kiln, 
known the world over as the Hoffman kiln, is the cheapest, simplest and 


RICHARDSON 257 


most practical kiln for the firing of common brick. ‘The saving of fuel in 
this kiln is greater than in the compartment kiln and is almost as great as 
in the car tunnel kiln, and in some cases fully as great. There are many 
modifications of the Hoffman kiln, based on features described here. 


Method of Taking Combustion Gases from the Kiln 


In one form of the Hoffman kiln the products of combustion are taken 
from the bottom of the tunnel, on one or both sides of the chamber, the 
outlets into the bottom of the smoke flue between the parallel tunnels be-. 
ing regulated by dampers operated on top of the smoke flue. In another 
form the products of combustion are taken out of the top of the tunnel in 
each successive chamber and conducted into the top of the smoke flue 
by portable pipes or sheet iron breechings. 

There has been much discussion in conventions of brick manufacturers 
in Germany and in German journals of the clay industries as to which 
method of removing the combustion gases gives the better results. From 
these discussions by engineers and manufacturers I gather that both meth- 
ods, when the kilns are properly designed for each and properly operated, 
are successful. In our own design of this kiln we have adopted the up- 
take method of removing smoke and combustion gases. 


Method of Watersmoking 


There are many modifications of the Hoffman kiln based on different 
methods of watersmoking. It was early discovered that the original Hoff- 
man kiln, watersmoked with the combustion gases after passing through 
four or five chambers of brick being preheated, produced scumming or dis- 
colorations. ‘This objection to the new Ringofen was at first quite serious. 
It was investigated by Dr. Seger, who found that the gases from the coal 
and from the clay coming in contact with the cold, freshly set brick con- 
densed on the brick, the water and sulphurous gases forming sulphuric 
acid which combined with the alkalis and alkaline earths of the clay and 
produced a scum on the surface of the brick, or discolored the edges. 
His diagnosis was accepted and his recommendation for preventing this 
has been in use ever since, namely the warming up of the freshly set cham- 
bers with air heated by cooling chambers. ‘There are several patented 
features based on different methods of doing this. 

A special watersmoking flue is generally constructed over the smoke 
flue, the damper rods of the draft valves extending up through this flue. 
Iron pipes or breechings connect the cooling chamber with the water- 
smoking flue and other iron pipes connect this flue with the chamber to 
be watersmoked, the heated air being drawn into the chamber by the natu- 
ral or mechanical draft of the kiln through the regular draft valve. ‘The 
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different methods of accomplishing this watersmoking are for the pur- 
pose of getting a better distribution of the heat throughout the chamber. 

In no case is this perfect. Arrangements for better distribution are 
sometimes too complicated and costly to be practical. Perfection is not 
necessary, since completion of the watersmoking is not required to prevent 
discoloration of the brick, only the heating up of the chamber to a tem- 
perature high enough, about 150 °F to prevent condensation of the com- 
bustion gases. 

In the Hoffman kiln with the up-take of combustion gases, the water- 
smoking or preliminary heating has been done by pulling outside air through 
one or more freshly set chambers the air being warmed by the heat stored 
in the kiln walls. In our form of top outlet there is a watersmoking 
flue underneath the smoke flue, and the heated air from the cooling cham- 
bers is pulled up through the chamber to be watersmoked. 


Method of Setting 


The setting of the Hoffman kiln must be done right to get the best re- 
sults. ‘he manner of setting with different kinds of ware has been well 
worked out. It is not within the province of this paper to give instructions 
on this. 


Method of Firing 


he Hoffman kiln is fired through small openings in the crown, the holes 
extending up through the filling and paving, with a cast iron frame in the top 
and a cast iron cover. ‘The firing holes are properly spaced from long ex- 
perience and a certain number of rows of holes are always being fired. Coal 
is not fired into a hole until the brick underneath are hot enough to burn the 
coalreadily. ‘I'he old method of firing such a kiln is with a small fire shovel 
such as is used in house-heating stoves. This method would be fairly 
efficient, if only a small amount of coal were put in at a time and the firing 
done often enough, except that too much heat might be lost by opening 
up the top too frequently, but this is practically unattainable, especially 
at night. ‘The modern method is automatic firing with a practically 
steady stream of fine coal, only as much being fed as will be immediately 
consumed from top to bottom of kiln. This method gives more uniform 
burning and with less coal, estimated by German engineers at 20 to 30% 
less. 


Dimensions of Kiln 


here are now well-established rules for proportioning the dimensions 
of the firing tunnel, draft outlets, main draft flue, stack, etc. In building 
a kiln today the engineer need not guess, but can calculate every dimension 
quite accurately. 
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Draft 


The Hoffman kiln, like all other continuous kilns, requires a strong draft 
for successful operation. It has been a most common mistake in the 
building of continuous kilns in America that the stacks have not had 
power enough and the firing has been too slow. This has now been reme- 
died by the use of induced draft fans instead of stacks. With induced 
draft, moreover, the greater utilization of the heat of the combustion gases 
generally pays for the operation of the fan, and by the stronger and more 
constant and uniform draft the firing advance is more rapid. ‘This more 
rapid advance of the fires also gives more heat from the cooling chambers 
for drying the brick. 


Drying Brick from Waste Heat of the Hoffman Kiln 


There has been much discussion on the practicability of drying brick 
with the heat of the cooling chambers of a Hoffman kiln, someé arguing 
that the only waste heat available is what can be utilized in drying racks 
over the kiln, an almost universal practice in Europe for many years. 
In recent years, however, with the more rapid firing with induced draft, 
heat is being drawn to tunnel driers on the yard level. ‘There has always 
been more heat in the cooling compartments than is needed for heating 
the air for combustion, but with slow firing this was not available for use 
in drying in tunnel driers, since the pull of the waste heat fan interfered 
with the draft of the kiln or drew combustion gases into the drier, but with 
more rapid advance of the fires, the heat for drying is drawn back of open 
doors or so far from the fires as not to interfere with firing operations. Of 
course, there is not so much waste heat from continuous kilns as from peri- 
odic kilns, but it is entirely practical to get a portion of the heat for drying 
from this source, the amount depending upon the special form of continuous 
kiln and the rapidity of the firing. 


Fuel Consumption of the Hoffman Type of Kiln 


There are many published records of fuel consumption in the Hoffman 
kilns in Europe. Where these reports are given in weight of coal per thou- 
sand brick, they are not of much use to us, unless we know the weight of 
the larger size brick made there and something of the thermal value of 
the coal, but where the results are given in per cent of the weight of the coal 
to the weight of the brick and the finishing temperature or cone is given, 
as is generally the case, we can get a fairly accurate knowledge of the 
economy of the kiln. Accurate, understandable records of fuel consump- 
tion in the Hoffman kilns in this country are scarce, as they are also in all 
types of kilns. I have recently had the privilege of seeing a number of 
Hoffman kilns in Nebraska and Missouri, firing common brick, face 
brick and hollow building tile, all hard, well-fired ware, at a low fuel cost, 
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unquestionably about one-third of what the consumption would be in 
periodic kilns. I also saw a Hoffman kiln at Salt Lake City which was 
turning out good common brick at a reported consumption of about 225 
Ibs. per thousand. The fuel consumption in these kilns could be lowered 
by automatic feeding of the coal and by pulling the combustion gases far- 
ther ahead of the fire by a stronger draft. S 


Other Advantages of the Continuous Kiln 


An advantage of the continuous kiln is that the plant is most compact, 
occupies the least ground space, is all under cover and can be operated in 
all kinds of weather. In other words it is a brickmaking factory, instead of 
a brickyard. 

With automatic coal unloaders and conveyors and automatic stoking 
the labor of firing is reduced to the minimum. 

Since the kiln is designed to be kept in constant operation the year 
around, chambers or compartments must, of course, be emptied as soon 
as fired and cooled, whether shipped immediately or not. Portable con- 
veyors now make it practicable to place brick in stock without excessive 
cost. ‘The interest on the working capital thus employed is far less than 
the overhead on an idle plant, and there is no safer investment than in 
good, well-made and well-burned brick. 

Another advantage of the continuous kiln that is now receiving con- 
siderable attention especially where the brick plants are situated in cities, 
towns or villages, is that such kilns practically eliminate the smoke nui- 
sance. ‘The time is coming when no manufacturer will be permitted to 
pollute the atmosphere where people reside with the black smoke from the 
improper firing of bituminous coal. 


Conclusion 


I have not expected to present anything that is new to most of the mem- 
bers of this Division, but feeling, strongly as I do, the duty of every brick 
manufacturer to conserve fuel and not needlessly waste it, especially when 
saving fuel so materially reduces the cost of his product, and knowing, as I 
do from many years’ experience and observation and study, that the con- 
tinuous, regenerative kiln, of an improved Hoffman type, is well adapted 
to the firing of common brick and hollow building tile, and is the most 
practical kiln for these products, I take this opportunity to urge you to 
investigate the merits of this system of firing, and when you are convinced, 
to use your influence to promote a more extended use in America of this 
fuel-saving kiln and thereby also bring into better repute brick as a struc- 
tural material, by reducing the quantity of soft or salmon brick now pro- 
duced to such an extent in the fuel-wasting up-draft kilns. 
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THE VITREOUS SANITARY WARE INDUSTRY! 


By W. A. DarRRAH 


This discussion is intended as a summary of the vitreous sanitary ware 
industry, and a specific effort has been made to avoid a detailed technical 
discussion, in the belief that the basic facts will have a wider appeal than 
a technical discussion. 

One of the objects of this paper is to point out that owing to the highly 
competitive conditions which now exist and which are rapidly becoming 
more marked, only those factories which are in position to manufacture 
ware with a high degree of economy and efficiency will be able to survive 
and show a profit. 

The sanitary ware industry, like a great many of the allied clay products 
lines, is today passing from a condition of “rule-of-thumb” into a condition 
of highly practical, technical control of raw materials and manufacturing 
operations, including all steps up to the finished product. Without the 
proper control, competition will in the near future force plants operating 
by the rule-of-thumb out of business. 

Vitreous sanitary ware in general includes such materials as bathroom 
fixtures, closets, tanks, lavatories, bathtubs, urinals, etc., kitchen sinks, 
washtubs, drinking fountains, bubblers, and a miscellaneous list of related 
equipment and fittings. 

There are two classes of ceramic sanitary ware on the market in addition 
to the porcelain enameled iron ware, which has a definite field of its own. 
The first, or better class of sanitary ware is known as the “‘vitreous’’ ware, 
which is made from a white clay body, so compounded and fired at such 
temperatures that the material isdense, waterproofand vitreous throughout. 
This ware is of course glazed like all other sanitary ware, but the body of 
the ware is so dense that it has no appreciable absorption of moisture. 

A standard, typical test for ware of this kind is the so-called “red ink 
test,” which consists in spreading red ink over a broken portion of the ware 
and after allowing it to remain for five or ten minutes the ink is washed off. 
An examination of the ware will then indicate whether or not the ink has 
penetrated into the material. If no sign of penetration can be detected 
the test is satisfactory and the ware meets the requirements of the United 
States government and the municipalities and state regulations. 

During times of competition much stress is laid upon the red ink tests, 
and all contracts sold to the United States government must satisfactorily 
pass this test. During normal conditions, however, very little attention 
is paid to this requirement providing the surface of the ware is dense, strong 
and well glazed. Even under conditions of considerable competition this 
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test is mainly applied to closets, and the other articles are frequently not 
subjected to a critical absorption test. 

‘he second class of sanitary ware is the so-called “‘porcelain body” 
or ‘‘porcelain sanitary ware,” which is non-vitreous, and usually has a 
yellow or buff color body beneath the glaze. The body is highly ab- 
sorbent of moisture, but when properly made is so well protected by the 
glaze that the finished article will give highly satisfactory service. Ware 
of this kind is used very largely for such articles as bathtubs, large urinals, 
kitchen sinks, washtubs, etc. Lavatories are frequently manufactured 
from this kind of body, but closets and tanks are almost exclusively made 
from the vitreous ware. 

The so-called porcelain body ware as a rule presents a less satisfactory 
appearance than the vitreous ware and normally commands a lower 
price. Aside from the cost of materials, the manufacturing cost of the 
porcelain body ware is substantially the same as the cost of the higher grade 
or vitreous ware, so that it is more profitable for the manufacturer to pro- 
duce the highest quality ware, thus securing the best price for his product. 

The present discussion will be confined entirely to the manufacture of 
vitreous sanitary ware. . 

Under normal conditions the principal products 


Relative Demand of the vitreous sanitary ware plant may be divided 


in approximately the following proportions among the various articles 
given in the table below. 


Per cent 
Article of product 


TPavatOnes sn Cameco 
Bubblers 
Whiscellaneouss: 32: o.5 o.6s% 


Local conditions will of course determine the relative number of articles 
produced, and, while it is not customary at most sanitary plants, too much 
stress cannot be laid upon the advisability of maintaining a relatively 
wide diversity of materials. 

It is the writer’s opinion from a careful study of the industry that the 
successful plants in the future will be those which maintain a relatively 
wide line of varying articles outside of the sanitary ware line. 


General Notes on the Manufacturing Process 
The clay working industries date from the earliest records of civilization, 
and until relatively recent times this very old industry has escaped the 
modernizing influence of mechanical and scientific development. Many 
factors have been responsible for the lack of progress in the clay working 
industries, but prominent among these is the fact that the primitive 
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methods produce reasonably satisfactory results in times of slight compe- 
tition, and without taking advantage of the most modern equipment very 
little improvement was possible. This condition is rapidly changing, 
and, as will be pointed out in this paper, the writer strongly believes that 
only those plants can survive which have complete control of their raw 
materials and processes and which use modern equipment throughout. 

The older method of manufacturing sanitary ware consisted in pressing 
the clay, having the proper consistency, into molds of the form which it 
was desired to produce. After the drying, the clay ware was removed from 
the forms, dried, fired, glazed and made ready for shipment. 
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The above process, while relatively simple, is entirely dependent upon 
the skill and judgment of the workman, which has resulted in low 
output, attempted restriction of output by labor unions, increased costs 
and inferior quality of ware. 

This discussion will ignore the above process (called ‘“‘pressing’”’) and 
will be confined entirely to the casting process, which, in the writer’s 
opinion, is the only practical method to meet the quality and manufactur- 
ing costs demanded by present-day competition. 
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Casting Process 


While the casting process as applied to clay products has been known 
and used for a long time, the specific methods of casting sanitary ware are 
relatively new. 

The casting process is of particular advantage because it gives absolute 
control of the raw material, a close control of the manufacturing opera- 
tions, and an absolutely uniform product with a minimum amount of skilled 
labor. 

These advantages will be brought out in greater detail in the following 
discussion. 

The casting process is of course only a group of operations in the com- 
plete manufacture of sanitary ware, and Table I shows in summary the 
various distinctive manufacturing operations, tracing the progress of the 
ware from thé raw clay to the finished material on the shipping floor. 


Steps in Handling Raw Material 


he raw materials consist primarily of clay, flint, 
feldspar and the glaze materials, such as borax, 
silica, whiting and oxides of various materials, such as tin, lead, zinc, etc. 


The Materials 


Clay, flint and feldspar are used in relatively large quantities, since the 
_average slip may be said to be composed roughly of 50% clay, 25% flint 
and 25% feldspar. ‘The above should not be considered as a working for- 
mula, as many factors must be taken into account, but the proportions 


mentioned will give a broad perspective of the quantities of the various 
materials employed. 


Raw Material Storage To obtain the most satisfactory working con- 

ditions, the clay, flint, feldspar and related prod- 
ucts, should be unloaded from the cars into suitable storage bins, which 
should preferably hold at least sixty days’ working supply. Supplies of 
fire clay and material for making saggers and other refractory pieces, 
must also be stocked in working quantities. 

Many of the higher grade clays may be purchased in a ground, pul- 
verized condition, while the ball clay, and cheaper products are handled 
in the bulk or semi-raw state. A surprisingly large proportion of the clays 
used in the sanitary ware industry today are either imported from Eng- 
land or carried a long distance. While the cost of raw materials is not a 
large factor in the manufacture of this ware, there is at present con- 
siderable room for economy by the wider use of native clays in various 
localities. “This involves some development but certainly no insurmount- 
able problems. 

The clays, flint and feldspar and other materials, are best collected from 
the bins by the sliphouse man in a scale car running along a narrow gage 
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track in front of the doors of the various bins. In the writer’s opinion, 
a relatively intelligent man should be in charge of this process, as accuracy 
in scaling the various materials will well repay the expense involved, by 
maintaining uniformity and reducing losses in the various manufacturing 
operations and in the finished product. 

It is common practice to use an automatic scale 
car in which the weights are controlled by hooded 
levers so arranged that the workman is required to exercise no judgment, 
but merely care in counterbalancing each of the successive levers in the 
proper order. A scale car load ranges from 500 Ibs. to 2000 Ibs., depend- 
ing on manufacturing conditions, but should preferably carry the com- 
plete manufacturing formula. After all of the levers have been counter- 
balanced by placing the proper amount of materials on the Car, the caris 
wheeled to the elevator or conveyor and dumped. ‘The elevator or con- 
veyor delivers the materials to the blunger. 

The blunging operation is one of considerable im- 
portance and must be allowed ample time to insure 
a thorough mixing of all of the materials and the production of a uniform, 
thin slip. Blungers for operations of this kind should preferably be free 
from exposed iron and either lined with tile or ceramic materials. Wooden 
linings may be employed but the depreciation and wear are quite rapid 
and the particles of the wood which are worn away of course enter the slip 
and occasionally cause trouble later in the manufacturi ng process. Blung- 
ing is continued for a period ranging from one to eight hours, depending 
on the nature of the raw materials employed. Four or five hours repre- 
sents a common condition. In some exceptional cases a longer time is 
necessary. It is advisable to take all precautions to insure that no grease, oil 
or foreign materials enter the slip from the blunger or accessory machinery. 

After the completion of the blunging period the 
slip is passed beneath an electro magnet and 
through a lawn, thus removing magnetic particles and lumps, pebbles, 
etc., which would of course be detrimental to the ware. A 120-mesh lawn 
is well suited for this preliminary step. 

The slip after passing through the lawn is di- 
vided into two portions, one of which is returned 
to the slip blunger while the balance is passed to a 
filter press which reduces the moisture to 30 or 40%. The filter cakes 
from the press are then added in the proper proportion to the slip in the 
second blunger, together with the proper amount of electrolyte, and the 
mixture is blunged for the second time. 

uP A number of materials are used for the electro- 
Addition of : ; 
lyte, but as a result of an extensive series of tests, 
Electrolytes : : : 
it appears that a mixture of approximately equal 


Weighing and Mixing 


Blunging 


Lawning 


Pressing and 
Reblunging 
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parts of sodium silicate and sodium carbonate give very satisfactory and 
quite uniform results. The amount of these combined materials will vary 
with the nature and character of the materials used in making the slip. 

It has been developed by careful experimental work, that the hydrogen- 
ion content of the clay, as well as the fineness and chemical composition, 
very largely determine the quantity of electrolyte necessary. From 
1/4 of 1% to 1/2 of 1% represents a common condition, and, as a rule, the 
proper quantities are determined by practical tests rather than on a theo- 
retical basis. 

After the completion of the second blunging, 
the slip, which contains from 25 to 30% water, is 
passed under a second magnet and through a second lawn which usually 
runs about 90-mesh to the inch. ‘The slip is then stored in the slip tank 
where it is kept in continuous agitation until used. 

The time of storage, temperature of storage and degree of agitation, 
frequently exercise a very remarkable effect upon the characteristics of the 
slip. It is, of course, essential that the storage slip be kept absolutely 
free from the addition of ground water, waste or other materials, as ex- 
tremely small percentages of various chemicals may have a disastrous 
effect later on in the manufacturing process. 


Storage of Slip 


The slip when prepared for final use ordinarily runs from 25 to 35% 
of water, and has a density about equal to thick cream. Slip of this kind 
will ordinarily measure from 28 to 30 ounces per pint, although the vis- 
cosity of the slip temperature and measurement, and many other factors 
are of prime importance, besides the weight of the slip. 


From the slip tank the slip is pumped to the 
working tanks, which are normally located at a 
higher level than any of the rooms in which casting is being carried on. 
It is highly advisable that the working slip tanks be maintained at a uni- 
form temperature and be not subjected to the varying conditions of weather. 

For this reason slip tanks should normally be placed within the building, 
or if it is necessary to place them outside of the building or on the roof, 
they should be thoroughly enclosed and insulated against heat changes. 
If placed on the roof, or out of doors, proper provision for heating them 
should be made. 

In all of the operations of handling the slip, the utmost care must be 
taken to maintain it clean and free from contamination at all times. 
Grease, splinters, particles of rubber, and materials of this nature, must 
be carefully avoided. Naturally particles of iron are extremely detri- 
mental, as they will result in specks in the finished ware. Grease, wooden 
splinters, particles of rubber, and other forms of organic matter, fre- 
quently cause blisters, blowholes and related effects, some of which do not 
appear until the ware is fired for the second time. 


Working Tanks 
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From the working slip tank the slip is distributed 
by means of slip pipes to the molding benches 
where it is drawn off into molds. In some plants the continuous circula- 
tion system is employed in place of working slip tanks. ‘This system has 
certain advantages but also involves some rather marked objections, so 
that it is the writer’s opinion that in most cases a working slip tank system 
is preferable to the continuous circulating system. ‘There are occasionally 
conditions under which the above situation might be reversed, however. 

All slip piping should be inclined at a definite angle and provided with 
connections for thoroughly cleaning and washing it out, preferably with 
steam or with compressed air. 


Slip Piping 


The Casting Process 


The casting process of making sanitary ware is so simple and produces 
such consistently uniform results, that it is safe to predict that no other 
system of making ware of this class will be able to compete. Moreover, 
the great reduction in the necessity for skill and the elimination of the 
demand for trained men, has enabled the casting process to change the 
sanitary industry from one requiring skilled craftsmen to a commercial 
manufacturing business. 

While, as previously stated, the casting of clay ware is not new, yet the 
manufacture of complicated shapes, such as those employed in the manufac- 
ture of closets for sanitary purposes, has resulted in the development of 
the hard body “‘over-casting,” without which the sanitary industry would 
be seriously handicapped. 

The method of over-casting consists primarily 

in casting separately several individual portions 
of the finished article, assembling them in a master mold and uniting the 
entire assemblage by casting additional slip around the units. 
The Molds The steps in working out this process are clearly 
shown in the attached figures. Before passing 
to a discussion of the steps in casting, it may be pertinent to mention that 
the molds require some little attention and should be previously conditioned 
for moisture content before the casting operation proceeds. The mold 
which is too dry or the mold which is too wet will invariably cause trouble 
later on in the process. It is customary to dust the molds with pulverized 
dry body in order to reduce adhesion between the slip and the mold to a 
minimum. In casting, the mold should be filled evenly and accurately 
with the liquid slip, care being taken to avoid bubbles, drops of water or 
the inclusion of dirt. 


Over-Casting 


Figure 2 clearly shows the step of assembling 
the base of the closet in the plaster mold. ‘The 
base has been previously cast in a separate mold in another operation. 


Casting of Closets 
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It is of course cast from the same slip and in the same manner as the other 
portions of the article are cast. The foot must have the proper moisture 
content, that is, it must be dried for a proper period before it can be safely 
used in a further casting operation. 

Figure 3 shows the step of placing the trap on to the foot. ‘The trap 
has likewise been cast in a separate operation, and when dried to the proper 
consistency is ready for use. Later views will show the molds for casting 
the foot and trap. 

It will be noted that only ordinary care and skill are required in placing 
the trap on the foot, as shown in Fig. 3. No especial training is required 
and it has been found entirely feasible to take a new man, unfamiliar with 


Fic. 2.—Placing foot in assembling Fic. 3.—Placing trap on foot. 
mold. 


pottery work. After giving him a training of two weeks he will be able to 
produce excellent ware. It is only necessary that the man have some in- 
clination for mechanical work. 

After the trap has been placed on the foot, as shown in Fig. 3, the main 
mold is assembled as shown in Fig. 4, including the trap and foot and 
providing spaces into which the additional slip later to be poured will 
run, uniting the whole combination into a single unit. 

Inasmuch as the molds are duplicated from a set of master molds, and 
provided with proper spacing and locating notches, no skill or training is 
required for this step. After the two sides of the molds have been properly 
placed, as shown in Fig. 4, the top portion, which forms the depression 
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in the bowl, is set into place as shown in Fig. 5. The straps and clamps 
are next adjusted, holding all parts of the mold firmly in place during the 
casting process. It may be noted that the mold is not necessarily water 
tight, as any small leaks ordinarily promptly close themselves by the solid- 
ification of the slip. 

When the mold has been assembled in the condition indicated in Fig. 5, 
the slip is poured either from a pail or flexible hose direct from the 
slip tank. As a further precaution it is advisable to pour through a screen 
or trap as shown in Fig. 6, as this removes any splinters, bits of organic 
matter, dirt, and even grease. The screen further serves the purpose of 
somewhat eliminating the rate of flow of the slip, and allows a better dis- 


Fic. 4.—Putting mold together pre- Fic. 5.—Putting on top of assembling 
paratory to casting bowl. mold. 


tribution of the slip than could ordinarily be obtained by discharging di- 
rectly from the slip hose. In some plants the screen or trap is not used 
in pouring, but as a rule, the greater uniformity thus obtained amply 
warrants the slight additional trouble and expense involved. It appears 
to be a principle in sanitary plants (as indeed in all other ceramic opera- 
tions) that uniformity of material and treatment are absolutely essential 
to success. 

After the mold has been poured it is allowed to stand for a period varying 
from two to four hours, depending upon the nature of the slip, condition 
of the mold and other factors. At the expiration of this time the slip is 
solidified sufficiently (due of course to the absorption of water by the 
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plaster) to permit of some handling of the clay body. The rim (which 
has previously been cast separately) is now placed on the top of the closet 
while still in the mold, and forced gently into close contact with the por- 
tion previously cast. In order to assist in a satisfactory union between 
these two parts, a roll of plastic body is ordinarily first placed upon the 
top of the closet previously cast. 

The holes in the rim which distribute the water in the bowl are punched 
before the rim is pressed in place. Figure 7 shows this operation and the 
appearance of the rim before being placed on the closet. After the rim 
has been pressed into position the closet is completed as far as the casting 
and forming operation is concerned. It is allowed to stand in the mold for 


Fic. 6.—Pouring the mold. Fic. 7.—Putting rim on bowl in 
assembling mold—rim has been cast 
separately and punched. 


a short additional period until it has reached a leather-hard state, at which 
time it is able to support its own weight without sagging, and has sufficient 
strength to permit trimming and smoothing seams, removing slight de- 
fects and placing it in final condition. 

Proper judgment must be used as to the period that the closet is allowed 
to remain in the mold and the period that it is allowed to dry before the 
finishing and sponging operation. Inasmuch as the materials used are 
thoroughly standardized and the temperature and humidity conditions 
of the mold and atmosphere in the casting room are also thoroughly stand- 
ardized, the drying time may be predicted very closely, thus again making 
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the operation merely one of manufacturing skill instead of requiring a highly 
trained operator. 

Figure 8 shows above closet as it leaves the mold ready for preliminary 
trimming and drying. ; 

The casting of tanks is a somewhat similar opera- 
tion, although owing to the relatively simple 
contour of the tank the operations are fewer. 

Figure 9 shows the core of the tank being prepared for casting. ‘The 
core, which is of course of plaster of Paris, must have the proper humidity 
conditions, and is ordinarily dusted with some of the dried, pulverized 
body before assembling. 


Casting of Tanks 


Fic. 8.—Bowl as it comes out of the Fic. 9.—Dusting core preparatory 
mold ready for finishing. to assembling. 


The sides of the mold are then placed upon the core, as shown in Fig. 10, 
after having been previously conditioned for humidity and dusted. When 
assembling, the mold is clamped and strapped in a firm manner in order 
to prevent displacement during operation. 

The tanks, owing to their structure, can frequently be cast to advantage 
from the bottom, and can be poured slightly faster than is permissible in 
the case of forming the closets. ‘The rising slip expands into two funnels 
at the top of the mold. 

Figure 11 shows the operation of pouring the tank from the bottom. 
Funnels are used to maintain a proper head of slip above the upper portion 
of the tank. As in the case of casting closets, the tank is allowed to re- 
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main in the mold until it reaches proper consistency and is able to support 
itself. It will be evident that in all casting processes the core must be 
removed before the article being cast has dried sufficiently to cause shrink- 
age. Obviously, as drying and shrinkage take place, numerous cracks 
and defects will be caused if the cores are not promptly removed. Hol- 
low corners sometimes result from this cause. 

Figure 12 shows the tank removed from the mold. 

‘he tank lids are cast in a separate mold, but after proper drying and 
finishing, are removed and pass through the final manufacturing steps in 
position on the top of the tank. 

Figure 13 shows the lid mold being opened, and the lid inside. 


Fic. 10.—Assembling mold. Fic. 11.—Pouring mold. 


Figure 14 shows a general view in a casting room. In the left fore- 
ground will be noted a number of molds for casting tank lids. In the 
center of the picture is a workman clamping together a tank mold, while 
ware in other stages of manufacture will be noticed in other parts of the 
picture. 


Drying 
The drying of ware of this class is of great importance. This fact has 
frequently been neglected, as it is of course possible to secure certain medi- 
ocre results by merely permitting the ware to dry in an open room or 
when stacked around the kiln. When dried in this manner it is not un- 
usual for from four to ten days to elapse between the casting operation 
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and the first firing of the ware. Aside from the fact that an extremely 
large space must be reserved for ware when drying at this slow rate, it 
will be evident that a very large stock of ware must always be carried in a 
leather-hard condition, which means a considerable amount of money tied 
up, inasmuch as the labor of manufacture, the overhead and the cost of 
materials must be defrayed before manufacturing is begun. 

It is entirely feasible to reduce the drying time for sanitary ware of this 
class in question to a matter of hours, when using driers equipped with 
proper humidity control. An actual drying period of eighteen hours is 
readily obtainable, with excellent results. Obviously, the chances for 
damage to the ware, as well as the handling, the storage required and the 


Fic. 12.—Tank as it comes out of ° Fic. 13.—Opening lid mold showing 
the mold. cast lid. 


capital tied up, are all proportionately reduced by a rapid drying. ‘The 
drying cycle which has been found to give most satisfactory results, con- 
sists in subjecting the material to be dried to an atmosphere fully satu- 
rated with water vapor and maintained at a temperature close to 200°F. 
This condition is maintained until the ware is thoroughly heated through. 
After the ware is heated, the amount of moisture in the air is reduced, at 
the same time maintaining the wet bulb temperature constant. ‘The re- 
sult of this procedure is to avoid the formation of a case-hardening skin on 
the outside of the ware. ‘The skin formed by surface drying would act 
to prevent further drying of the ware, or at least to greatly retard the rate 
of drying. On the other hand, by maintaining the humidity of the sur- 
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rounding air at the saturation point, there will be no appreciable transfer 
of moisture from the ware to the surrounding air during the heating period. 
On the other hand, at the conclusion of the heating period the tempera- 
ture of the interior portions of the ware will be sufficiently high to force 
the moisture at these points to the surface, and the reduction in humidity 
of the surrounding air will then permit a transfer of moisture from the ware 
to the surrounding air. 

A drier of this type consists primarily of an enclosed room, the walls of 
which are preferably well insulated, a blower of sufficient capacity to keep 
the air in the drying room in rapid circulation around all of the ware, and 
the necessary control devices and heating equipment. 


Fic. 14. 


A drying room of this type is relatively inexpensive and extremely effec- 
tive, and it is the writer’s opinion that humidity drying along these lines 
must be installed by every plant in order to meet the keen competition of 
today. 

The ware may be handled either on a system of automatic conveyors, 
on a series of skids and skid trucks, or it may be placed in the drier by hand 
and removed by hand. Local conditions will determine the most satis- 
factory driving mechanism for each individual case. The mechanism, 
however, should be relatively simple, and if it provides an inexpensive 
means of transporting the ware, the whole object is accomplished. In 
general, for the drying of ware as bulky as that here described, a system of 
skids and skid trucks will give very economical and satisfactory results. 
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Drying in most plants may be divided into two 
stages, the first of which may be called the pre- 
liminary drying and the second the final drying. After the preliminary 
drying, which is commonly accomplished on racks or “‘stillage,”’ the ware 
is given a final finishing, at which operation, irregularities, roughness, 
pinholes, etc., are removed as far as possible, by scraping or sanding. 
Some retouching with a wet sponge may be done at this time, although 
where possible scraping will give more satisfactory results from the stand- 
point of losses later on in the operation. 

After finishing, the ware is placed in the dry room or returned to the 
stillage for the final drying. 


Finishing 
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Figures 15 and 16 show some of the finishing operations. 

The final drying, if carried on in the casting 
room, will require from one to two weeks, and under 
some conditions much longer before the ware is in condition to be placed 
in the kiln. 

When dried in an automatic humidity drier, this operation may be com- 
pleted on a 24-hour cycle and permit of a margin ranging from 4 to 6 hours 
for loading and unloading the drier. The humidity drier will thereforg 
materially reduce the building space required for drying of ware in process. 
of manufacture. The amount of saving of floor space by the humidity 


Final Drying 
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drier may be calculated approximately on the assumption that ordinarily 
less than 1/19 of the space occupied by the ware in drying will be required 
if a humidity drier is employed. 

In all cases, however, the saving is not quite as large as might appear, 
for the reason that in a well-designed factory, the space above the casting 
benches is frequently utilized for stillage or drying of the ware. 

An additional saving from the use of the humidity drier results from the 
reduced amount of ware in process of manufacture. For example, if a 
plant would normally produce 100 pieces of ware per day, which required 
14 days for drying, there would obviously be approximately 1400 pieces 
of ware on hand between the initial casting and the initial firing operation. 
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On the other hand, if a humidity drier is employed there would be only 
slightly over one day’s work, or approximately 100 pieces of ware. As- 
suming that the unfinished pieces represent an investment value of only 
$1.00 each, it will be apparent that $1400 will be continuously invested in 
unfinished ware without the drier, whereas only $100 would be invested 
where the drier was in use. 


Firing 


The firing operation in the case of sanitary ware is one of the large items 
of expense, and where not properly controlled also involves possibilities 
of considerable loss. 
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The tunnel kiln, in the relatively near future will displace practically 
all other types of kilns for sanitary ware. Possible exceptions to this 


rather broad statement will of 
course develop due to special 
local conditions, special fuel 
costs, and other items. Inas- 
much as the subject of tunnel 
kilns for pottery ware has been 
fully discussed in many excellent 
papers, the writer will not go 
into this subject in detail at this 
time. In a later portion of this 
paper, estimates of firing costs 
will be given and discussed. In 
passing, however, it is of interest 
to note that the tunnel kiln 
materially reduces fuel costs. 
In many cases where the same 
fuel is employed, the ratio is as 
great as 6 to | in favor of course 
of the tunnel kiln. In the same 
way the tunnel kiln materially 
reduces the labor costs, inas- 


much as the ordinary round 
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type of kilns require consider- 
able skill in placing, in drawing 
andin firing. Placing and draw- 
ing, in the case of the tunnel 
kiln, becomea matter of common 
labor, involving practically no 
skill. Firing in the case of the 
tunnel kiln is a matter of main- 
taining pyrometer readings at 
a constant figure, and therefore 
practically eliminates the neces- 
sity for personal skill required 
in the case of the periodic 
kilns. 

Figure 17 shows the interior 
of a typical periodic kiln in the 
process of being drawn. ‘The 


laboriousness of the task is evident, and the pile of broken saggers, 
setters, etc., in the center of the floor, testifies to the mechanical breakage 
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involved. It will of course be evident also that the handling methods 


are extremely crude. 


Figures 18, 19 and 20, show on the contrary, the operations of handling 
ware on tunnel kiln cars. ‘The cars in question are used in a Dressler kiln 
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single fire, applying the glaze on 
the green ware. Further de- 
velopment along this line will 
result in materially lower manu- 
facturing costs, which, as pre- 
viously mentioned is the crying 
need of the industry. 

As is well known, the major 
difficulty in producing high 
grade sanitary ware in a single 
fire arises not so much from 
troubles in applying the glaze 
to the green ware as it does 
from the lack of opportunity 


but of course there are many 
satisfactory types of kilns upon 
the market. 

The firing cycle of sanitary 
ware is well known, and the 
limitations and restrictions to 
be observed have been fully 
discussed in previous papers. 
The upper limit for the bisque 
ware will usually run about 
cone 10, while glost ware may be 
fired as low as cone 6 or cone 8, 
depending on the exact formula 
used. 


Glazing 


Most sanitary ware is now 
manufactured by the two-fire 
process, although certain experi- 
ments recently made indicate 
that sanitary ware can be satis- 
factorily manufactured with a 
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to repair or retouch defective pieces. In other words, the loss in a single- 
fire process has normally been considerably higher than the loss in a two- 
fire process, and this has hitherto restricted the wider use of the single-fire 
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process in connection with sanitary ware, although some few manufacturers 
are now using the single-fire process. 

The glazing of sanitary ware is applied in many plants by merely dipping 
the ware in large tanks of prepared glaze, as shown in Fig. 21. While the 
glazing operation appears very simple, considerable mechanical skill is 
required to insure the proper thickness of coat and a uniform application 
over the entire surface. 

The weight and viscosity of the glaze are of fundamental importance 
in connection with securing a smooth uniform result. Glaze is frequently 
found to change its covering power and mechanical characteristics with 
age as well as with temperature. Such defects as jumping, cracking 
while drying, etc., occasionally result from this source. 


Fie? 21. 


The bisque ware after having been dipped in glaze is dried on racks from 
24 to 48 hours, depending on drying room conditions, after which it is. 
placed in the glost kiln and fired. 

The subsequent operations, such as unloading the glost kiln, inspecting, 
packing and shipping, involve few differences over ordinary white ware 
practice, and will not be further discussed. 


Organization Chart of Vitreous Sanitary Ware Plant 
Figure 1 shows a typical organization plan for a fairly large sanitary 
ware factory. In many factories employing 200 men or less it is possible 
to reduce the number of executives by increasing the duties of the in- 
dividual men. ‘The organization shown on the enclosed chart would be 
ample for a production of 500 to 1000 pieces of sanitary ware per work- 
ing day. 
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Manufacturing Costs 


The subject of manufacturing costs, in the opinion of the writer, is one 
of the most vital before the industry today, and success in reducing these 
costs to a minimum will determine which factors will survive and which 
will finally retire from the business. 

It will be apparent that the detailed operations will vary widely in 
various plants, depending on mechanical equipment, skill of individual 
workmen, ability of executives, and other obvious factors. It is there- 
fore obviously a dangerous expedient to specify an exact cost without 
surrounding the estimate with safeguards. 

‘The enclosed Tables I and II should be considered with the above facts 
in mind, and are intended to be taken as representative of typical factory 
practice rather than of the first manufacturing conditions. 

It will be apparent from a consideration of these tables, that a factory 
producing 500 pieces of sanitary ware per day would be involving a daily 
expense of approximately $2500, and this factor of course must be con- 
sidered in connection with the financing operations necessary. 

TaBLe I 
ANALYSIS OF ESTIMATED MANUFACTURING Costs 


Vitreous Closet Bowl with Spud—Packed for Shipment 
(Weight 40 lbs.) 


Materials ith bins... ca es DiPPINS 6.28 ee es ew $0.06 
Labor and expense of prepg. mat. 

ready for molds......-.....--- .30 .10 
Casting labor, including finishing. . .90 Firing glost pil 
Caria Ole 5 os ane ee ees : Inspecting .03 
Drying z Packing (labor and material)... .. .20 
Placing in biscuit kilms........... 5 - Mold depreciation 
Firing biscuit P Sagger depreciation 
Inspecting 0: Miscellaneous and overhead 
Trimming (where necessary) 


Total factory cost 


TaBLe II 
ANALYSIS OF ESTIMATED MANUFACTURING Costs 


Vitreous Tank with Cover—Packed for Shipment 
(Weight 60 Ibs.) 


AhAterinls in bins 44d ee 8 OBO Trimming (where necessary) 
Labor and expense of prepg. mat. Dipping 

fORMMOldS == ee ease .52 Placing in glost kiln..........--. 
Casting labor, including finishing. . OO 25 Firing glost 
Carrying out 25 eke in ee niet ts .03 Inspecting 
Teryitie. 5 Gs ee ae Oe .06 Packing (labor and material)... 
Placing in biscuit kiln..........-. .10 Mold depreciation 
Firing biscuit eal Sagger depreciation 
Inspecting ; Miscellaneous overhead.........-. 


Total factory cost 
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Investment Required 


In order to get a picture of the sanitary ware business from the stand- 
point of the executive or business man, it is helpful to consider the factory 
equipment and investment in relation to the value of the product produced 
and the earning capacity. 

Table III gives a summary of the factory departments involved in a 
sanitary ware plant, while Table IV gives a rough estimate of the invest- 
ment in machinery and equipment for such a plant. It should be kept in 
mind that Table IV does not include any investment for buildings, kilns, 


TABLE III 
TABLE OF Factory DEPARTMENTS 
A. Main Manufacturing Department B. Auxiliary Shop Department 
1. Slip room (including clay storage) 1. Millwright shop (plumbing, sectional 
2. Casting room work, miscellaneous) 
3. Drying room 2. Machine shop for repairs, etc. 
4. Inspection 3. Glaze room for preparing glaze 
5. Firing or kiln room 4, Glaze kiln for fritting glaze 
6. Dipping (or glazing room) ' 5. Carpenter shop for crating, etc. 
7. Packing room 6. Mold shop 
8. Warehouse. 7. Laboratory (for anal., tests, control, 
° development, etc.) 


8. Sagger shop 
9. Stock room. 


TABLE IV 
List oF MACHINERY REQUIREMENTS 


For Manufacture of Vitreous Sanitary Ware (Capacity 25 Tons of Clay per Day) 


: No. Approx. 
Item required total cost 
Double blungers 3 $2520 .00 
Lawns 4 1800.00 
Slip pumps 4 2400.00 
Filter presses 2 2400.00 
Seale car 2 1710.00 
Elevators 3 1374.00 
Ball mills 2 2400.00 
Dry pans 2 3000 .00 
Pug mill 1 624.00 
Slip storage tanks 2 2644 .00 
Electro magnets 4 1020.00 
Motor drives for above equipment 5260.00 
Machine shop equipment 4820.00 
Carpenter shop equipment 2832 .00 
Millwright shop equipment 3820 .00 
Miscellaneous shovels, pails, scales, lawns, etc. 2600 .00 
Installation, labor and material 6148.00 


Total $47, 372.00 
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or other equipment, which figures are given in ‘Table V, except land and 


building. 
TABLE V 


List of AUXILIARY SHOP EQUIPMENT FOR MANUFACTURE OF VITREOUS SANITARY WARE 


No. 
required 


Item 
Drier (controlled humidity) 
Frit kilns 
Service kilns 
Tunnel kilns (2 for biscuit, 1 for glost) 
Distributing slip tanks 
Clay storage bins 
Piping, fittings, etc. 
Narrow gage track 
Work benches 
Racks 
Miscellaneous tanks 
Jigs and fixtures 
Molds 
Laboratory and equipment 
Automobile trucks 
Miscellaneous 


Total 


TABLE VI 


SumMaARY OF EsTIMATED ToTAL ULTIMATE INVESTMENT 
Item 


Machinery 
Real estate (four acres) 
Buildings 
Miscellaneous 

Total fixed investment 
Liquid capital requirements 


Approx. 
total cost 


$7,350 .00 
2,080 .00 
3,800 . 00 

350,000 . 00 


8,500 . 00 


1,240.00 
8,235.00 
5,768.00 
4,200 .00 
12,000.00 
82,000.00 
10,000.00 
7,600.00 
18,000 .00 


$470,773 .00 


Amount 
$120,773 .00 
350,000 .00 
47,372.00 
100,000.00 
154,000 .00 
15,000 .00 


$787,145.00 


200,000 . 00 


~ $987,145.00 


In addition to the investment in fixed capital, shown in Tables IV and 


V, an investment in liquid capital must of course be considered. Such an 
investment will naturally depend upon the rate of turnover and size of 
operations. In the case of a plant having a capacity of 1000 pieces of 
sanitary ware per day, in the neighborhood of $200,000 liquid capital 
would be required. The total capital requirements then of such a plant 
are shown on Table VI. 
Earning Capacity 

The earning capacity of a sanitary ware plant is naturally largely de- 
pendent upon the market price for the product, the efficiency of operation, 
and many other variable factors which go to make up the total business 
hazard. 


BLAIR 283 


Naturally the sanitary ware business has prospered immensely in the 
years of large building activity, and conversely, it has suffered serious loss 
during periods of business depression. 

Looking over the records of twenty-five typical sanitary ware plants 
in the United States for a period of years, the results show average earnings 
in excess of 10%, and in some years, earnings which in individual cases 
appear to approach 50% of the total investment. 

The future of the sanitary ware business appears to be very bright, 
although there will undoubtedly be extremely keen competition, which 
will mean that the well organized, well managed companies will prosper, 
while some of the weaker and less efficiently organized companies will 
undoubtedly cease operations. 


THE CONTINENTAL INDUSTRIAL ENGINEERS 
Cuicaco, ILLINoIs 


Norse: The writer wishes to acknowledge the courtesy of the Universal Sanitary 
Manufacturing Company in permitting the use of the above photographs. 


RESEARCH RESULTS APPLIED TO THE PLANT. WHY, WHEN - 
AND HOW! 


By Marion W. BLair 


A clay plant poorly managed, with unknown costs, obsolete and waste- 
ful methods and equipment, has become to my mind an economic menace. 
I regard it in the same light as I regard a possible fire, explosion, or any 
other preventable disaster and as much of a personal menace as isarattle- 
snake or a copperhead—but I see more of plants than snakes, so if in this 
paper any statements seem to be more severe than necessary, this atti- 
tude of mind which I cannot avoid is my apology, and possibly explains 
why I continue to hammer along the same lines. 

This paper is written and presented with the very definite object of 
provoking a discussion of the points involved, but if the distribution and 
assimilation is as slow in proportion to its importance as the published 
results of the recent kiln firing investigation most of the debating will be 
done by the next generation. I carried in my grip a copy of the report 
in question for six months before I even found a copy in any plant and 
never have I seen a published comment on the work which included in- 
formation as to where and how a copy might be obtained. Later, such 
discussion as I have heard has led me to believe there is not a clear 
enough understanding in the industry as to what may or may not be con- 
sidered research work and not a clear enough understanding as to the 
application of research results. 


1 Presented at the Annual Meeting, Columbus, Ohio, Feb., 1925. (Heavy Clay 
Products Division.) 
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Research is primarily the effort to establish facts or principles by careful 
seeking and study. ‘The emphasis in this definition should be put upon 
the words effort, seeking and study. ‘The clay industry does not seem to 
realize there can and must be a great deal of pure research without actually 
establishing anything as a fact, much less pointing out a definite applica- 
tion or making an immediate financial return, and it is not in the fact 
itself but in its application that the profit lies. 

From the application of certain basic principles has been developed the 
whole electrical industry. But the facts disclosed by Faraday were re- 
garded with idle curiosity for more than half a century and the so-called 
practical men said, ‘‘yes all very interesting but of what value.” But the 
modern generator and motor are designed along lines laid down by the 
first experimenters and there now seems to be no limit to their practical 
usefulness. 

It may or may not be fortunate, but facts are facts, mechanical laws 
may not be broken without disaster and there is no chance to bootleg 
where a chemical reaction is concerned. For instance, there is a limit 
to reducing the fuel consumed in drying or firing clay wares, a limit to the 
efficiency of apparatusin use, but in seeking to reach these limits the plant . 
operator will spend a useless amount of money unless he knows in advance 
how far he may reasonably expect to go. It isin my opinion the province of 
the research worker to establish such limits as indisputable facts. With 
each step toward the limit, however, as disclosed by work already done 
it is possible to improve conditions and the application should be made 
immediately to existing apparatus. The recent kiln firing investigation 
disclosed the fact that many plants are firing certain typical materials 
in typical kilns with a definite amount of coal per ton of clay and a cer- 
tain length of time—a condition which if it existed in all plants of that 
particular type would mean an unbelievable saving in cost. Therefore, 
the time is here to apply results that far. The first step for any plant in 
an attempt to make application of such information to its own operation 
would be to determine and make a record of its past or present practice. 
It is a fact that many plants do not even weigh their coal, a small per- 
centage do, yet such weighing is profitable if only to check the coal actually 
received against the tonnage paid for. But is it necessary for a labora- 
tory car to camp on a plant to weigh coal? So far as that plant is con- 
cerned the establishment of the actual amount of coal used would be the 
result of research and the determination of the amount used per ton of 
ware would be the application of that research to plant operation. Ifa 
reduction can be made then the research begins to pay a profit. The 
careful comparison over a period of time with the: amount consumed in 
other plants as disclosed by published research would be a step toward 
the application to the plant in question. If the amount is found to be 
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below the average then that plant may have some information on firing 
which would be of benefit to the industry as a whole, but if it is more, 
then there is a very definite objective in following up the methods of 
control as disclosed by the research in question. ‘The same method may 
be employed as to any other plant operation which has been made the 
subject of study or comparison. 

The starting point is a record of present plant practice, which can only 
be made by the use of definite controlling apparatus, the simplest of which 
is a platform scale, and which can be extended to include recording pyrom- 
eters and thermometers and draft gages on through the equipment of a 
modern laboratory. But the amount of profitable apparatus is limited 
by the personnel of the plant organization and its ability to intelligently 
use such equipment or its capacity to receive and benefit by instruction 
in its use. The use of a pyrometer for the sole purpose of recording the 
sleeping time of the night firemen is a silly yet common conception of 
its use. One might just as well give the night watchman a lantern and 
lock it in the office for fear he will break the globe. 

I have made the specific item of coal consumption the subject of this 
paper and have referred to the work of research on kiln firing because that 
item still looms large in excessive cost and as a worthy point of attack, 
but other departments are, of course, subject to the same procedure and 
the application of any research result may be determined by a study of 
existent conditions and an intelligent comparison with known or published 
facts. 

There is, however, a confusion between research and engineering con- 
struction and between the result of the research itself and the application 
of the facts established. For instance, on the subject of material handling 
I would scarcely call the substitution of a planer for a steam shovel or 
the use of a drag line rig instead of team and scraper research—and yet 
suggestions through the press as to research to be undertaken would seem 
to warrant the belief that individual plant operators would impose the 
selection of such equipment for them on a bureau supported from a general 
fund and call it research. 

You who are here may ask why I take up your time with such criticism 
and please remember, criticism may be friendly and commendatory as 
well as otherwise, you may all feel you have passed the stage where you need 
to discuss such elementary subjects, but if there happens to be here for 
the first time the representative or if in the printed page these remarks 
are read by the representative of such plants as I have seen and investi- 
gated the past year, and the effect is either to cause him to wake up or 
drop dead of shame I shall have been repaid. 

I shall describe one or two and then I am done— 

A plant in Michigan, producing 30 M brick per day of shale, situated 
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in a face brick market, allowing 25% to 30% of its output to go into 2nd 
and 3rd grade material from scum and rough handling, consuming nearly 
a month’s time to turn each kiln, using a booster furnace to help out a 
waste heat drier, setting wet brick nearly half the time, consuming 2000 
pounds of $6.00 coal per 1000 bricks, never used a pound of barium, never 
used forced draft in any form, and never made a real dollar. Such a 
plant and such operation is surely a menace to the entire industry and it 
cannot be considered in any other light. 

A plant in Indiana with 16 good kilns and 19 tracks of drier, produc- 
ing 52 M brick of indifferent quality used for face brick, production said 
to be limited by the drier, admitted to consumption of 1600 pounds of 
coal per 1000 bricks, kilns on fire for eight and nine days, would like to 
increase production but does not believe it can be done, not a thermometer 
or pyrometer on the place, cool their ware through the drier irrespective 
of requirements, and sell their output below all competition. 

I leave for you to determine whether such plants need research or 
application of established facts, and whether or not your business is 
vitally affected by such apparent and gross mismanagement and lack of 
information. 


St. Lours, Mo. 


ACTIVITIES OF THE SOCIETY 


ROSS C. PURDY RESIGNS AS SECRETARY OF THE 
AMERICAN CERAMIC SOCIETY 


The Board of Trustees regrets to inform the members of the Society that Mr. 
Ross C. Purdy has announced his wish to discontinue as secretary of the SocrzTy on 
March 1, 1926. 

The Board has been loath to grant this request and the members of the SocrEery 
will be disappointed to learn that our secretary has found it necessary to give up the 
office in which he is serving the Society so well. This announcement is not, however, 
intended to serve as a tribute to the splendid work rendered by Mr. Purdy, who will 
continue as secretary of the Society during the remainder of his term. When he leaves 
the office, he has promised to be as active in constructive service to the SocrgTy as in the 
past. 

A successor has not yet been appointed. The Board invites the coéperation of the 
SocrETY in selecting a worthy successor of Mr. Purdy. 

E. Warp TILLorson, President. 


SUMMER MEETING, IN, CANADA, JULY 4-11 INCLUSIVE, 1925 


The summer meeting of the AMERICAN CERAMIC SocIETY will be held this year 
from July 4 to 11 inclusive. The following schedule will be followed during this trip: 


July 4—(Sat.)—Leave Rochester, N. Y. for night boat ride across Lake Ontario to 
Kingston. 

July 5—(Sun.)—Day ride down St. Lawrence River through the rapids and Thousand 
Islands to Montreal. Re-embark immediately for night ride on the St. Law- 
rence to Quebec. 

July 6—(Mon.)—In and about Quebec. 

July 7 and 8.—(Tues. and Wed.)—Ceramic Mines and Plants south of St. Lawrence— 
Thetford, Sherbrooke, St. Johns and Montreal. 

July 9 and 10—(Thurs. and Fri.)—In and about Toronto. 

July 11—(Sat.)—Niagara Falls or Hamilton. 


The Canadian Department of Mines, The Canadian National Clay Products 
Association and The University of Toronto are making detail itinerary and meeting plans, 
announcements of which will be made as they develop. Additional optional plans 
will be made for those who wish to spend more time in Canada. 

The important thing is for you to mark July 4 to 11 inclusive on your calendar as 
a week of exceptional recreational and informational opportunity with fellow ceramists 
from all parts of the continent. 


NEW MEMBERS RECEIVED FROM APRIL 15 TO MAY 15 
PERSONAL 
Alan I. Appelbaum, 333 Ardmore Ave., Trenton, N. J. President, International Prod- 
ucts Corp. 


Note: The Society is putting on a vigorous membership campaign during the 
month of June. Every ceramist should have the Journal and should be identified with 
this organization. Application cards will be sent on request. 
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Asher Atkinson, Jr., 49 Mine St., New Brunswick, N. J. Student. 

Henry J. Cunningham, 91 Central Ave., Glen Rock, N. J. Student. 

Walter B. Ebert, California Clay Products Co., South Gate, Calif. General Super- 
intendent. 

D. L. Gillett, Westfield Clay Products Co., Westfield, Mass. ‘Treasurer. 

Clinton R. Kennaday, D. U. House, New Brunswick, N. J. “Student. 

Roy Miller, 484 Kent St., Sydney, N. 5. W., Australia. Representing Carborundum Co. 

Bernard Moore, Stoke-on-Trent, England. 

A. B. Morse, 3807 Brunswick Ave., Los Angeles, Calif. 

William M. Myers, Bureau of Mines, New Brunswick, N. J. Associate Mineral Tech- 
nologist. 

Stuart M. Phelps, Mellon Institute, Pittsburgh, Pa. 

Rodney T. Rouse, 164 College Ave., New Brunswick, N. J. Student. 

Harold B. Sparks, Nashville Pottery Co., Nashville, Tenn. General Manager and 
Secretary. 

Martin H. Thornberry, Box 608, Rolla, Mo. Associate Professor of Metallurgical Re- 
search. 

Wilbur R. Wyckoff, Hertzog Hall, New Brunswick, N. J. Student. 


CORPORATIONS 

Clay Products Association, 913 Chamber of Commerce Bidg., Chicago, Ill. Geo. D. 
Lenth. , 

The Inland Fire Brick Co., 1252 E. 55th St., Cleveland, Ohio. Geo. S. Davies, Presi- 
dent and Treasurer. 

The Laclede Gas Light Co., Olive at 11th St., St. Louis, Mo. W. H. Whitton, Vice- 
President and Secretary. 


Membership Workers’ Record 
Personal Corporation 
Harry E. Davis 1 
Charles F. Geiger 
L. C. Hewitt 
H. A. Huisken 
Opa 
W. L. Shearer 
E. Ward Tillotson 
Edward J. Vachuska 
Albert S. Walden 
Office 


PERSONAL NOTES 


M. L. Bell of the General Refractories Co. has been transferred from the plant at 
Danville, Ill. to Altoona, Pa. 

R. R. Danielson of the A. J. Lindemann and Hoverson Co., of Milwaukee, Wis., 
delivered three lectures before the students in the Dept. of Ceramic Engineering, Univ. 
of Illinois, May 1 and 2. ‘The talks were on ‘The Enamel Industry,” and ‘‘Preparation 
and Properties of Enamels.” 
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George P. Fackt, formerly General Manager of the Denver Terra Cotta Co., Den- 
ver, Colo., is now located with the Northwestern Terra Cotta Co., 2525 Clybourn Ave., 
Chicago, Ill. 

Miss Mabel C. Farren of Pittsburgh, and formerly Secretary of the Art Division 
of the SocrEry, is situated at Monmouth, Oregon, at the State Normal School. 

J. Ellis Harvey has moved from Ridgway, Pa., to St. Petersburg, Florida, Box 1778. 

Geo. F. Hersey writes that his address now is Suite 601, Western Mutual Life 
Bldg., Los Angeles, Calif. Mr. Hersey moved from Akron, Ohio. 

Gordon Klein has recently taken a position with the New Castle Refractories Co., 
New Castle, Pa. Mr. Klein moved from Springfield, Ill., where he was employed by 
the Springfield Paving Brick Co. 

G. W. Rathjens of Evanston, Ill. is now living in Fairbanks, Alaska. 

Charles F. Ryan has recently: resigned from the Russell Engineering Co., St. Louis, 
Mo., and is associated with the Thatcher Mfg. Co., Elmira, N. Y. 

George R. Shelton, Ph.D., Univ. of Illinois, who has been teaching ceramics at 
the University of Saskatchewan, was recently appointed as Assistant Professor of Cer- 
amic Engineering at North Carolina State College, Raleigh, N. C. 

R. R. Shively, Chief Technologist of the B. F. Drakenfeld & Co., Inc., was recently 
made a director in the same firm. 

L. G. Wassman of Chicago has affiliated himself with the Pacific Sanitary Mfg. Co., 
and is living at Richmond, Calif. 

Prof. W. G. Worcester of the University of Saskatchewan sailed on May 2 for 
points in England, Holland, Germany, Czechoslovakia and France in the interests of 
the Lignite Utilization Board of Canada and the Bureau of Labor and Industries of the 
Canadian Government. 


LOCAL SECTION MEETINGS 


Pacific-Northwest Summer Meeting 


Members of the three Associations of the Pacific-Northwest, 7. e., the Local Section 
of the AMERICAN CERAMIC SocrETy, The Clayworkers’ Association and the Brick Man- 
ufacturers’ Association will hold their Summer Meeting on June 20, 1925, at Portland, 


Oregon. 
A tentative program has been planned with the following addresses: 


1. ‘Terra Cotta Roof Tile,’’ by David R. Hood. 

2. “Latest Improvements in Plant Construction,” by Samuel Geijsbeek. 

3. Ralph P. Stoddard, Secretary of the Common Brick Manufacturers’ Asso- 
ciation of America is coming from Cleveland, Ohio, with an important message. 

4. “Soluble Salts in the Manufacture of Terra Cotta and Slip Coatings for Brick 
Work,” by A. L. Bennett. 

5. ‘The Value of Research in the Clay Plant,’’ by Wallace Thoreson. 

6. “What Kind of Ceramic Education Do We Want at the University of Wash- 
ington,” by Hewitt Wilson. 


Members are especially urged to be in Portland during the week of the meeting be- 
cause the Portland Rose Festival will make an added attraction during the same week. 

Trips will be made through clay factories and an outdoor meeting and picnic up 
the Columbia River Valley. 
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Detroit Section 


Dr. E. Ward Tillotson, President of the AMERICAN CERAMIC SOCIETY, was speaker 
at a meeting of the Detroit Section, April 30, 1925. The subject of his address was: 
“Research in Refractories and Important Applications.” 

Following dinner and Dr. Tillotson’s address, a business session was held and plans 
outlined for meetings next fall. 

Sixty-five persons were present and many large corporations of the vicinity were 
represented. 


St. Louis Section! 


On May 13, the St. Louis Section of the AMERICAN CERAMIC Socigety had a dinner 
meeting at 7.00 p.m. at the St. Louis City Club and had as its chief guest, Ross C. Purdy, 
General Secretary of the Society; also invited guests, namely, Dr. Walter E. McCourt, 
Dean of Engineering; Prof. G. Ferrand, Head of School of Architecture, and Prof. 
Wuerpel, Head of School of Fine Arts, all of Washington University, St. Louis. Forty- 
seven were present at the dinner and fifty-one at the meeting which followed. Twenty 
members of the St. Louis Enamelers’ Club attended. 

The meeting was most enthusiastic, due to Mr. Purdy’s presence. The evening 
was devoted to a general discussion of the question of a Ceramic Course; also a Research 
and Testing Laboratory at Washington University, enabling the local manufacturers 
of Ceramic Products to have their products tested and Research undertaken. It would 
seem most desirable to have a course in Ceramics and a Research and Testing Labora- 
tory established at Washington University in St. Louis, where practically all types of 
ceramic industries are located. Mr. Purdy pointed out the fact, that at present there 
is a demand for twice as many Ceramic Engineers as are available from the present ex- 
isting schools. 

A Committee to investigate the requirements of the ceramic manufacturers with 
reference to a Research and Testing Laboratory was appointed with a view to directing 
their attention to the splendid equipment and facilities at Washington University; 
on what basis it could be utilized and other equipment added as required, including also 
the question of a Ceramic Course for day and evening classes. 

Following is the Committee appointed by the Chairman: 


Messrs. Chas. W. Berry, George Thomas, Frank G. Jaeger, Jacob Stocke, F. Holmes 
and L,. C. Hewitt. 
Frederick E. Bausch, Chairman, presided. 


Those who attended the meeting were as follows: 


Frederick E. Bausch; Ross C. Purdy, AMERICAN CERAMIC SOCIETY; L. C. Hewitt, 
Laclede-Christy Clay Products Co.; E. H. Wuerpel, St. Louis School of Fine Arts, 
Washington University; W. H. Weber, Roxana Petroleum Corp.; H. W. Weber, Russell 
Engineering Co.; J. L. Crawford, Laclede-Christy Clay Products Co.; Wm. W. Aulepp, 
Russell Engineering Co.; James Cox, Russell Engineering Co.; H. D. Cushman, The 
Ferro Enameling Co.; F. G. Jaeger, Superior Enamel Products Co.; A. H. Sullivan; 
P. J. McCullough, Scullin Steel Co.; Frank L. Kehl, The Brilliant Co.; J. Koeber, 
Wrought Iron Range Co.; Harry Grospoeler, Wrought Iron Range Co.; C. W. Berry, 
Mitchell Clay Mfg. Co.; Fred Talbot, Laclede-Christy Clay Products Co.; Clayton S. 
Haupt, Wrought Iron Range Co.; Marie Reginer, Silica Enamel Sign Co.; EB. A. 
Figenbrot, Buck Stove and Range Co.; John J. Lawler, Allied Industrial Products Co.; 
John Hartman, Karr Range Co.; Jack A. Rumer, Ferro Enamel Supply Co.; E. O. 


1Z,. C. Hewitt, Secretary. 
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McFadon, Karr Range Co.; F. S. Markert, Belleville Enameling and Stamping Co.; 
W. B. Halley, Buck Stove and Range Co.; Julius A. Kayser, Laclede-Christy Clay 
Products Co.; W. F. Godejohn, Laclede-Christy Clay Products Co.; Henry W. Perry, 
Laclede-Christy Clay Products Co.; F. J. Stretch, Koken Company; P. Buettner, 
Porcelain Enamel and Manufacturing Co.; Foster Holmes, Evens and Howard; B. W. 
Willson, Evens and Howard; Y. R. Anderson, Evens and Howard; J. D. Robertson, 
Robert W. Hunt Co.; Wm. D. Thompson, Laclede Gas Company; H. B. Holman, 
Laclede Gas Company; T. E. Wood, Laclede Gas Company; H. E. Weightman; 
H. V. Farr, Mallinckrodt Chemical Works; A. E. Hug, Roesch Enamel Range Co.; 
Henry Oesterle, Roesch Enamel Range Co.; Bernard Enter, Buck Stove and Range Co.; 
Frank G. Roberts, Porcelain Enamel and Mfg. Co.; Gabriel Ferrand, Washington 
University; W. E. McCourt, Washington University; Fred Schwetye, Missouri Fire 
Brick Co.; Geo. Thomas, Highlands Fire Brick Co.; Mr. Gosrean; Mr. Stocke. 


Pittsburgh Local Section Meeting 


The Pittsburgh Section of the AMERICAN CERAMIC Society held its annual 
election of officers last Friday evening in the Mellon Institute, at which the following 
officers were elected to serve for the current year: Chairman, E. J. Casselman; Vice- 
chairman, C. E. Nesbitt; Secretary, Foster Robertson ; Treasurer, H. A. Willetts; 
Councillor, Francis Walker, Sr. 

The election was followed by a paper by the retiring chairman, J. W. Cruikshank, 
who talked on the plate glass industry, tracing the progress which has been made and 
culminating with the present conditions of that industry. A diagram was shown giving 
the production and consumption of plate glass from 1885 to the present time. Mr. 
Cruikshank showed a number of lantern slides of factory views and equipment, showing 
old casting kilns and various methods used in former years. 


CHAIRMAN OF MEMBERSHIP COMMITTEE APPOINTED 


President Tillotson has announced that R. R. Shively of the B. F. Drakenfeld & 
Co., Washington, Pa., has been appointed Chairman of the Membership Committee 
of the Society. A list of the members of this Committee was published in the May 
Bulletin. 


IN MEMORIAM 


Richard R. Hice 


Richard R. Hice unselfishly contributed several years of his life to the gathering and 
making public records of exact information about the ceramic materials of Pennsyl- 
vania. His business was the manufacture of face brick. He was well informed, prac- 
tically, concerning the manufacture of clay products generally. His knowledge of 
geology, particularly of Pennsylvania, resulted in his appointment over a term of several 
years as State Geologist. His broad and fundamentally sound ceramic knowledge 
coupled with his generous desire to share with others brought to him the highest possible 
positions of honor and service in several societies. 

Expressions of personal appreciation were not withheld from him while he was yet 
active. If opportunity were given our pages would be filled with many expressions 
such as are here given. ‘These are from his associates with whom he labored so faith- 
fully and successfully from the earliest for this Socrety.—Eprror. 
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The announcement of the death of Richard R. Hice comes as a great shock. One 
by one we are passing on. 

Hice was present at our first meeting at Columbus in 1899. I have a picture of a 
group of seven taken on the steps of Orton Hall. Hice is one of them. I also have his 
signature as president on the charter granted to the student branch here in 1915. 

He was a man widely informed in the field of geology which he had chosen and 
yet he was unassuming. I always enjoyed his genial disposition. CHAS. F. BINNS 


The departure of Richard R. Hice, one of our presidents, leaves his friends and for- 
mer associates with a distinct sense of loss and of sadness. While few of us had the op- 
portunity of seeing much of him during the last few years many of us came in contact 
with his vigorous and refreshing personality during the more active period of his life. 
The writer had the pleasure of a long continued acquaintance with Dr. Hice while he was 
State Geologist of Pennsylvania and while he was connected with the clay industry of 
the Beaver Valley. : 

In the course of many conferences and talks I learned to appreciate his wise counsel 
and the plain practical sense of our friend who had the ability to clear away all the 
extraneous parts of a proposition and come down to its essentials. He was a foe of all 
pretense and was not slow to oppose it. Dr. Hice was loyal to his friends who could 
always count upon his help and assistance. He was above all meanness and smallness. 

The great interest of his life was the economic geology of his beloved Pennsylvania, 
a state which he served faithfully, often under very discouraging circumstances. At the 
same time he was much concerned with the work of the AMERICAN CERAMIC SOCIETY 
and was a constant supporter of its work. 

The departure of Richard R. Hice is mourned sincerely by his old associates and 
his loss leaves a gap in a group which exemplified the spirit of service in no mean degree. 

A. V. BLEININGER 


‘he Society and his many friends suffer a great loss in the death of Mr. Hice. 
Always anxious to help others from his great store of knowledge, always so friendly and 
cheerful, his presence at our meetings was an assurance that we would be well paid for 
any effort spent in attending them. He has gone to his reward but still he will always 
be with us as his old friends will never forget him. STANLEY G. BURT 


I cherish many memories of association with him in the olden days, memories that 
are now sacred. He was so unassuming, so well posted, so loyal and helpful, that, 
although I had not seen him for a long time, the memories of the old times were always 
with me. He did good service and at the time it was needed and counted big. 

Wo. D. GaTEs 


I was shocked to hear of Mr. Hice’s untimely death and with his passing I have lost 
a friend, an associate, and a genial and lovable companion. 

I saw him for the first time on the deck of an excursion boat during the meeting of 
the N. B. M. A. in Pittsburgh in 1898 when the AMERICAN CERAMIC SOCIETY was born 
and the thought came to me that there was a man worth while and one whom I wished to 
know. I came to know him, met him year after year, and my admiration of him, re- 
gard for him and appreciation of his fine character, ability, and conscientiousness grew 
each year. 

His was a nature that thought deeply, not given to idle chatter, and when he talked 
it was direct to the point, without hesitation, and well worth listening to. 

When he took you by the hand, looked you in the face, there was no doubt he meant 
it, and in all the years since I first met him in personal contact with him, in an occasional 
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letter seeking information from him, there is not a single instance to change in the slight- 
est degree the high esteem in which I held him. 

It is not the many words, lightly spoken, making no impression and soon forgotten, 
that count, but instead the fewer words sincerely meant, and thus I came to know and 
appreciate Mr. Hice. 

I deeply regret that he is gone and I will miss him but I shall ever hold him in cher- 
ished remembrance. E.iis Lovejoy 


With some men, their face is their passport across the frontiers and through the 
custom houses of acquaintanceship. It leads them on into the sunny parlors of friend- 
ship and trust. Such a man was Richard R. Hice. One knew instinctively in his pres- 
ence that he was confronted by a prince among men. His fine vigorous figure, his large 
beautifully modeled head, his clear blue eye and his kindly expression, all seemed only 
a suitable casket for the serene gem of his spirit. So full of candor and honesty, so gen- 
erous and courtly, so anxious to believe well and so loathe to believe ill or even hear it— 
and withal, so keen and discriminating in his intellectual powers, so imbued with a pas- 
sion for the truth. 

Hice came into the AMERICAN CERAMIC SOCIETY in its early days, when the circle 
was small and everyone knew everyone. Primarily a geologist, but with his attention 
directed toward the study of clays partly by financial interest, and partly by the fasci- 
nation of the wide unexplored vistas which the least scientific research in that field 
opened up, he not only at once won his place among us, but broadened the viewpoint 
and strengthened the grasp of all of us on the fundamentals of our Industry—the Raw 
Materials. 

Although Hice was not a geologist of great prominence or a chemist or ceramist of 
outstanding productiveness, he was preéminently dependable and sound in his contri- 
butions to all three sciences. 

While those of the Socrety who never knew him, may wonder why we appraise 
his work so highly, the reason is no secret to the little and fast narrowing circle who knew 
and loved him. His work seemed to be a part of him—to be imbued with his own genial 
character. The meetings will never be quite the same to us again. His place cannot 
be filled. EDWARD ORTON, JR. 


So, Hice has been taken from us! Even though we have seen little of him in the 
past few years, it is a shock to be informed that we will never see him again. The 
SocrEty has been fortunate in retaining its charter members. These were men of high 
character and their usefulness to the industry continues, though the work of the So- 
CIETY has naturally fallen into the hands of younger men. Hice was not old, and could 
reasonably be expected to still further add to his accomplishments. 

I esteem it a privilege to have known him and to have associated with him during 
the years of his active interest in the clay industries. I have consulted him on certain 
clay formations of Pennsylvania and he has been ever ready to give of his knowledge 
to the individual as well as to the Society. His genial nature and sympathetic interest 
in our problems made it a pleasure to meet him. 

He had many friends who will miss him. Our Socrery has lost a man who did much 
for it in the years when it needed, and fortunately received, the codperation of its entire 
membership. Though many of us still keep in touch with the activities of the younger 
members and enjoy their companionship, yet we cannot, in the large membership, get 
as close to each other as we did in the first years of our organization. We love the old 
members, are always happy to meet them, and are always grieved when any one of 
them passes away. 

Hice, you have done much to help us. We will not forget you. The old guard 
will close ranks and continue the work. W, D. RicHARDSON 


rs RSE 
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The brief notice of the death of Mr. R. R. Hice came as a great shock to me. I 
had known Mr. Hice for a number of years both as a friend and a fellow scientist. 
Throughout all this period I had always felt a warm regard for him, not only because 
of his interest in scientific and technical subjects, but also because of the good fellowship 
and sincerity of character which he always exhibited. His loss will be keenly felt by all 
of us in the AMERICAN CERamic Society who had known him ever since the date of its 
organization. H. Ries 


It was with great regret I learned of the death of another charter member of our 
AMERICAN CERAMIC SocrETy. I am sure not only charter members but also our more 
recent members are made sad. Epwarb C. STOVER 


In the recent death of Richard R. Hice, a charter member, we have lost an enthu- 
siastic veteran who was always keenly interested in the advancement of the SocIETY. 
For several years he was interested in the manufacture of heavy clay products when the 
business was largely on a rule-of-thumb basis and he warmly welcomed the formation of 
an organization that was based on an intelligent, scientific study of its problems. He was 
a valuable contributor to the discussions at the SocIETY meetings and was usually pres- 
ent at the summer excursions for visiting the operating plants. 

In addition to being a practical ceramist, he was quite active as a geologist and for 
several years was at the head of the Pennsylvania Geological Survey. In this work he 
not only pushed the study of the Pennsylvania clays, but also made valuable contri- 
butions to the oil and gas industry. 

By nature an optimist, he was overflowing with life and energy and was broad 
enough to change his views in the light of later information. He had a warm, charming 
personality that endeared him to his associates, who realize that they have lost a loyal, 
true friend and a valuable contributor to the ceramic industry. H. A. WHEELER 


Resolutions by Board of Trustees 


Another charter member and past president of this Society has passed away. 
He recorded a wealth of useful ceramic information from which has been developed a 
great deal of the present ceramic information and manufacturing practices. He gave 
unselfishly of his time and ability. He loved his fellow men and earned the respect and 
confidence of all with whom he contacted. He was a scholar respected in the highest 
science circles. He was an investigator gifted with discernment and vision. He was 
a worker untiring and generous. He was a man fascinating and forceful. He will be 
greatly missed. The Board of Trustees of the AMERICAN CERAMIC Society therefore 
unanimously resolves, 

WHEREAS, in his prime and when he was contributing largely to ceramic science and 
technology he was stricken and finally taken, and; 

WueErEas, he had for several years devoted a large portion of his time and ability 
to developing exact ceramic information and was ever anxious to do more, and; 

WHEREAS, his generous human qualities brought him into relations which made 
his vast fund of ceramic information and his keen searching and proof-finding capacity 
readily available, and; 

WHEREAS he served generously from the beginning as member and officer of the 
AMERICAN CERAMIC SOCIETY ; 

Br It RESOLVED that (1) we, the elected members of the Board of Trustees for and 
in the name of the members of the SocrETy, here record the appreciation which was broad 
and without exception of Richard R. Hice for the scholar, the worker, the man, and the 
fellow he was; and (2) the loss sustained by the many who were known by him and by 
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the much larger number of his admirers who knew him only by records of his extensive 
researches. 

BE It ALso RESOLVED that this record be made in the Journal of the American 
Ceramic Society. E. Warp TirLorson, President 


REPORT OF STANDARDS COMMITTEE FOR 1924-25 


Since the resignation of W. A. Hull as Chairman of this Committee, in the spring 
of 1923, three meetings have been held. 


September, 1923 Meeting 


The first meeting was called in New York City on September 19, 1923, and was 
productive of encouraging results. The tentative specifications as published by 
M. F. Beecher, then Chairman, in the 1921-22 year book were considered and the follow- 
ing business transacted: 

(1) Specifications for: (a) Sampling Ceramic Materials as Delivered (revised) ; 
(6) Method for Slaking; (c) Scale for Testing Sieves; (d) Definitions for Clay Refrac- 
tories; and (e) Method of Test for Refractory Materials under Load were passed and 
submitted to the General Secretary for vote by the Soctrry. 

(2) Specifications for: (a) Sampling of Clay Deposits; (b) Chemical Analysis; 
(c) Sag Test; (d) Transverse Strength Test; (d) Methods for Testing Electrical Porce- 
lain; and (e) Methods and Apparatus published in the Appendix (1921-22 Report) 
were not passed by the Committee but are being continued as tentative. 

In addition to the above, the Committee (1) revised, passed and submitted to the 
General Secretary for vote by the Socrery (a) Specifications for Whiting, and (0) 
Specifications for Limestone, Quicklime and Hydrated Lime for the Manufacture of 
Glass. (2) Returned to the General Secretary, for subcommittee to the Divisions in 
which they originated, Specifications for Flint and Feldspar, together with recom- 
mendations and suggestions for their revision. 


February, 1924 Meeting 


At the time of this meeting at Atlantic City, on February 5, 1924, the status of 
Standards, Tentative and Proposed, had remained unchanged. 

Mr. Poste reported the work of the Enamel Division on ‘Acid Tests for Enamels,”’ 
but stated that the Division did not favor the publication of the results at this time. 

A.S. Watts submitted the following definitions, which were developed by Committee 
C 10 of the American Society for Testing Materials, for consideration: 
C] An earthy or stony mineral aggregate, consisting essen- 

ay tially of hydrous silicates of alumina, plastic when sufficiently 

pulverized and wetted, rigid when dry and vitreous when burned to a sufficient tem- 
perature. 


Surface Clay 


An unconsolidated, unstratified, sedimentary clay with 
well-marked cleavage parallel to the bedding. 
Hire Clay A sedimentary clay of low flux content, usually asso- 
ciated with coal measures. 
It was voted that these definitions be printed as tentative. 
Prof. Orton addressed the meeting on the importance of research on pyrometric 
cones to establish the relation between softening point, temperature and time. Prof. 
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Orton reported on the data which he had obtained in an investigation conducted at his 
plant on the relative softening points of various makes of pyrometric cones. 

E. E. Pressler also addressed the meeting and explained in as much detail as the 
limited time would permit, a system of clay tests developed by him at the Ohio State 
University. 

It was passed that the Chairman be instructed to appoint a committee to co- 
operate with the Bureau of Standards on a proposed investigation of pyrometric cones. 

From a general discussion of the duties of this Committee it was obvious that the 
majority of the members favored the policy of having the Chairman assign to the special 
divisions constituting the committee definite problems for solution. Accordingly 
the following assignments were made: 

(A. S. Watts, Chairman.) Define the terms: (1) Porous, 
(2) Semi-vitreous, (3) I neipient Vitrification, (4) Vitrified, 
and (5) Maturing Temperature. 

Cc itt (D. W. Ross, Chairman.) Consider: (a) Specifications 
Raw M ae © i for Quicklime and Hydrated Lime for the Manufacture of 
aw Materials Silica Brick (Bureau of Standards Circular No. 153); (0) 
Tentative Specifications for Flint. (Note: The Specification for Silica Sand for Glass 
Making has not as yet been officially presented to the Standards Committee by the 
Glass Division); (c) Tentative Specifications for Feldspar (1921-22 Report). 
Cc itt Test (G. A. Bole, Chairman.) Consider: (a) ‘Tentative 
ommittee on 1EStS jrethod for Conducting Draw Trial” (1921-22 Report Ap- 
pendix); (b) Work presented to the Committee by E. E. Pressler. 
Cc ‘ (C. F. Geiger, Chairman.) Consider: ‘‘Proposed Fed- 
a = eral Specifications Board Specifications for Fire Clay Brick, 
roducts and for Fire Clay.” (NoTE: The Specifications for Fire Clay 
Brick has since been adopted by the F. S. B. as Specification number 268.) 


Committee on 
Definitions 


February, 1925 Meeting 


The meeting was called at 5:20 P.M. on Wednesday, Feb. 18. Due to the un- 
usually large number of interesting papers on the several Divisional programs, and the 
fact that no time had been set aside for Committee meetings, it was practically im- 
possible to get together a quorum. 

The following members were present: M. C. Booze, G. A. Bole, C. F. Geiger, 
A. S. Watts, R. F. Geller. 

Mr. Geiger, as Chairman of the Committee on Products, had no formal report to 
make. After a limited discussion it was decided to submit the specifications for Fire 
Clay Brick as adopted by the Federal Specifications Board, but omitting the Simulated 
Service Test, to the Committee as a whole for approval, by ballot, as tentative. 

The Committee on Tests, through Mr. Bole as Chairman, submitted a voluminous 
report indicative of a careful consideration of the revised methods for clay testing pre- 
sented to the committee by Mr. Pressler. The following summary of conclusions was 
presented by Mr. Bole: (1) That the material be worked up into a system of tests with 
full instructions as to method of carrying them out. (2) A justification for each test. 
Where possible the justification should take the form of comparative data to show that 
these tests are superior to methods now in use, (3) That the several tests be checked 
in several laboratories. I will be willing to endeavor to make arrangements for the 
various laboratory tests through our committee after Mr. Pressler has completed the 
first two phases of the work.” 

D. W. Ross, as Chairman of the Committee on Raw Materials, had formally sub- 
mitted the following recommendations prior to the meeting: 
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(A) That the ‘Specifications for Quicklime and Hydrated Lime for use in the 
Manufacture of Silica Brick’? as given in Bureau of Standards Circular Number 153 
be submitted to the AMERICAN CERAMIC Society for confirmation or rejection as a 
tentative specification, if, and as soon as the A. S. T. M. confirms it as a standard . 
specification for that society. . 

(B) That the development of specifications on flint and feldspar be left entirely 
to Frank Riddle’s Committee of the White Ware Division until said Committee shall 
have made their final report on the subject. 

The Committee on Definitions, with A. S. Watts as Chairman, was also very active 
during the past year. While progress is being made, no definite conclusions have been 
reached, and it is hoped that the interest of this Committee in developing definitions for 
certain ceramic terms will not lag during the coming year. Chairman Watts also wishes 
the attention of the Committee called to the following definitions which had been re- 
vised and adopted as standard by the A. S. T. M.: 

C] An earthy or stony aggregate consisting essentially of 
ay hydrous silicates of alumina, plastic when sufficiently pul- 
verized and wetted, rigid when dry and vitreous when burned to a sufficiently high 
temperature. 
Surface Clay An unconsolidated, unstratified clay, occurring on the 
surface. 

A sedimentary clay of low flux content. (NovTE: It is 
usually associated with coal measures.) 

Shal A thinly stratified, consolidated sedimentary clay with 
ss me well-marked cleavage parallel to the bedding. 

The Chairman was requested to submit the recommendations of Messrs. Ross and 
Watts to the Committee as a whole. 

It has long been felt by various members of this Committee, and was again ex- 
pressed at this meeting, that the Standards Committee and other Committees general 
to the SociETy be required to report to the Society at the annual meetings. It has been 
noted with considerable satisfaction that the tentative schedule for the meeting in 
Atlanta provides a time for such reports. ; 

There was placed before the Committee for consideration the proposition of dis- 
continuing the Standards Committee as an organization for the aggressive promotion of 
standards and tests for ceramic material, and to reorganize simply as a passive committee 
whose functions would be to supply the necessary contact with other associations and 
societies in their work on standards and tests. It was the opinion of the committee 
that it is not possible, with the present organization, to progress as rapidly as might be 
desired or to obtain the necessary personnel and finances to insure such progress; how- 
ever, it was not felt that the committee should at this time approve steps as drastic as 
outlined in the original proposition. 

The Chairman, in accordance with the instructions of the committee, had appointed 
P. H. Bates as representative of the Standards Committee in the special Commission to 
promote, and codperate with the Bureau of Standards, in the investigation of pyrometric 
cones. This Special Commission consisted of Ed. Orton, Jr. and W. E. Mayer (pro- 
ducers); and M. C. Booze, James Turner, P. H. Bates (Chairmen), and W. H. Ful- 
weiler (non-producers). Following a conference! with the members of the Bureau staff, 
and aided by direct financial aid from Prof. Orton, active work was started on two dis- 
tinct lines of work: (1) the accurate determination of the relation between cone compo- 
sition, temperature of softening, and heat applied (under C. O. Fairchild); (2) the de- 


Fire Clay 


' The Bureau had considered the problem and constructed one furnace prior to the 
meeting. 
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termination of the relative softening points of typical American, English, German and 
French Cones (under R. F. Geller). 
Due to exacting nature of Mr. Fairchild’s work it was not possible in the first phase 
_of the work, to advance much beyond the establishment of test methods and apparatus. 
In the second phase it was possible to complete the work for cones ranging from 010 
to 20 and it is believed that the relative softening points of the four makes of cones tested 
had been fairly well established in the range given. A report of this work was made to 
the Socigry in General Session on Wednesday, February 18. 

The Committee adjourned at 6.05 p.m. with the time of the next meeting left to 
the call of the Chairman. 

While this Committee, as stated by some members, may be ‘‘making satisfactory 
progress” the actual work accomplished is so lamentably small as to seem hopelessly 
insignificant when compared with that which remains to be done. 

At the present time the Socrery has: (1) Six accepted standards; (2) Seven methods 
and specifications recommended for acceptance as standard; (3) Hight (including silica 
sand) tentative methods and specifications. 

The six standards were adopted in 1920 and should be carefully reconsidered to 
ascertain whether or not they still represent the best available data on the subject. 

The seven recommended for acceptance could probably bear reconsideration by this 
time, for, here again, the progress of the industry in two years may have made certain 
details obsolete. 

The eight tentative methods and specifications should either be recalled or revised, 
if necessary, and passed. It has been said that in this age one must “‘run to stand still,”’ 
from which we are left to infer that “‘to stand still is to deteriorate.” A specification 
is seldom a fundamental truth, but rather the nearest to the truth that can be deter- 
mined with available data and must accordingly be changed as the data changes. 

In addition to the above the committee should at least formally consider the fol- 
lowing results of Federal Activities: 


B. of S. Cir. 119. Spec. for Lime Flint Glass Tumblers. 
164. U.S. Govt. Master Spec. for Flat Glass for Glazing Purposes. 
118. Limestone, Quicklime and Hydrated Lime for Use in the Man- 
ufacture of Glass. 
121. Glass Tableware. 
243. Vitrified Chinaware. 
122. Glass Lantern Globes and Lamp Chimneys. 
Div. OF SIMPLIFIED PRACTICE 
B: of S. Cir. 7. Face Brick and Common Brick. 
Hotel Chinaware. 
?. (Cafeteria and Restaurant.) 
1. Paving Brick, Vitrified. 
10. Milk Bottles and Milk Bottle Caps. 
12. Hollow Building Tile. 


The work of this Committee peculiarly demands the active codperation of technical 
organizations either through representatives on the Committee itself, or in their re- 
spective Divisions. Therein lies, no doubt, one of the principal reasons for the slowness 
of progress. It is customarily accepted that one man, on any Committee, does prac- 
tically all the work; ‘‘one man definitions,’ however, are rarely practicable. 

In this connection it is a noticeable fact that such progress as has been made is 
directly traceable to a few men (past and present) on the Committee itself and to Fed- 
eral and University Laboratories. Active interest is not characteristic of the industry, 
and specifications will inevitably pine away and die without that interest. 
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It is also believed that the work of the Committee could be greatly assisted if it 
were possible to finance the expense incident to at least three meetings a year. This 
would help in two ways: (1) The Socrmry would take an active interest in the work of 
the Committee if it had money invested in it; (2) The Committee itself would feel a 
moral obligation to make some return for the money expended by the Socrgry. 

Due to the summer meeting being scheduled for Toronto it will probably be im- 
possible to hold a meeting prior to the next annual Convention. Little progress can be 
expected but if the Standards Committee wishes to maintain its identity among the 
living, those of its members who represent divisions will have to preach the gospel in 
those divisions to the end that at least a few of the assignments indicated in this report 
may be brought nearer to completion. 


Respectfully submitted, 
R. F. GELwLER, Chairman, Standards Committee. 
Bureau of Standards, April 11, 1925. 


CZECHOSLOVAKIAN CERAMISTS TO BE HOSTS 


Rudolph Barta, General Secretary of the Czechoslovakian Ceramic Society has 
issued an invitation to the members of the AMERICAN CERAMIC SocrETy to join in a meet- 
ing of the three Ceramic Societies, in Prague, Czechoslovakia, in March, 1926. ‘The 
English Ceramic Society will be there and it is supposed that the German Ceramic 
Society will also join the meeting. 


NOTES AND NEWS 
NOTES FROM BUREAU OF MINES 


The Bureau is receiving samples of English china clays 
from commercial shipments, sampled as delivered. ‘These 
clays are to be tested as to their chemical, physical, and 
microscopic properties in the laboratory, concurrently with their commercial utiliza- 
tion. In this way it is hoped that information will be obtained that will throw light 
upon the quality of clays now received into this country, against which considerable 
complaint has been raised among users. ‘The investigation is being undertaken at the 
request of the Research Committee of the U. S. Potters Association, A. V. Bleininger, 
Chairman. 


Domestic vs. 
Foreign Clays 


Mr. P. D. Helser who has been with the Bureau for the 
Mr. Helser to : : ; 
Lichen past two years in the capacity of ceramic engineer and 
assistant superintendent of the Columbus Station has severed 
his connections with the Bureau of Mines to take a position at the Lisbon plant of the 
R. Thomas and Sons Company. It is with regret that the Bureau loses Mr. Helser. 
It is just another example of the oft repeated performance of a good man becoming 
better equipped and better known through Bureau service and being taken into the 
industry to become a valuable unit in our industrial development. Well trained men 
are the most valuable product the Government Bureaus can offer industry. 
Dolomite clinker resulting from the experiments which 
the Bureau has been carrying on during the past five years 
is being produced at the rate of 100 tons daily at a commercial plant and is being tested 


Dolomite Clinker 
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on a large scale at several open hearth plants throughout the country. The tests so far 

indicate that it is giving superior service to any commercial clinker. 

Pull ee t The laboratory car Metchnikoff has been transferred 
ullman Laboratory fom the Medical Department of the U. S. Army to the De- 

partment of the Interior, Bureau of Mines, and has been made available to the Ceramic 

Experiment Station at Columbus. It is now parked on the campus of Ohio State 

University and has been renamed the Keramos. 

Laboratory equipment is to be installed after which it is likely that the car will be 
used in connection with certain codperations that are now underway but which have 
been somewhat handicapped due to inadequate laboratory facilities in the field and 
living quarters for the investigators. 

5 The following men are candidates for degrees at Ohio 
Fellowship Men State University after having finished their thesis investi- 
gation in the Bureau: Mr. Leonard F. Sheerar, M.A., and Mr. A. Ernest MacGee, 
Ph.D. 

These fellowship investigations are published each year as bulletins by the Ohio 
State Engineering Experiment Station in codperation with the Bureau of Mines. 

Mr. MacGee will remain with the Bureau to take up work as a cooperative research 
fellow employed by the Ceramic Research Association. Mr. Sheerar will go with the 
Robinson Clay Products Company at Dover, Ohio. 

Mr. MacGee, using a new method, has determined the heat necessary to fire various 
clays and ceramic bodies up to 1050°C. Mr. Sheerar has determined (quantitatively) 
the effect of oxidizing, neutral, and reducing atmospheres upon the deformation under 
load of refractories containing varying percentages of iron. The effect of the method 
of manufacture was also included in the tests. 


SOCIETY OF GLASS TECHNOLOGY MEETING 


At the Annual General Meeting of this Society held in Sheffield on April 22, S. C. 
Halse was succeeded as President by T. C. Moorshead. To fill vacancies in the Coun- 
cil the following were elected: As Vice-Presidents, W. Butterworth and J. H. Davidson; 
as ordinary members of Council, Messrs. B. P. Dudding, E. A. Hailwood, H. J. C. 
Johnston, E. Meigh and G. Simpson. Councillor J. Connolly was reélected General 
Treasurer, and W. M. Clark, American Treasurer. W. E. S. Turner was appointed 
Honorary Secretary and C. S. Davey and Dennis Wood were elected Auditors. ‘The 
retiring President, S. C. Halse, took as the subject of his Presidential address “The 
Present State of the British Glass Industry.’’ He pointed out that in certain important 
branches of the industry the unemployment returns provided no index to the relative 
state of the industry now and prior to the War. The wholesale introduction of auto- 
matic machinery had considerably reduced the number of men employed while the pro- 
duction was-simultaneously greatly increased. 

At the Ordinary General Meeting which followed the Annual General Meeting, the 
Society departed from its usual practice of having a series of technical papers. In- 
stead, W. E. S. Turner, at the invitation of the Council, delivered a popular illustrated 
lecture on “Glass as an Instrument of Human Progress.” Prof. Turner dealt with his 
subject in two main sections, namely, the place of glass in extending man’s mental horizon 
and the use of glass in providing protection, comforts and luxury. In the first section 
he dealt with the vast extent of knowledge gained through the application of the mi- 
croscope, telescope, spectroscope, ultramicroscope, camera and chemical apparatus. 
The second part dealt with the use of heating and illuminating glass and sheet glass for 


NOTES AND NEWS 301 


many purposes and included reference to special spectacle glasses and F. E. Lamp- 
lough’s new “Vita Glass” for transmitting ultra-violet light and to its use in hospitals, 
etc. Reference was also made to the preéminent position occupied at present by Brit- 
ish-made optical glass. 


A RESOLUTION PASSED AT AMERICAN CONSTRUCTION 
COUNCIL’S CONFERENCE ON THE ELIMINATION OF 
CONSTRUCTION PEAKS AND DEPRESSIONS, 

NEW YORK, MAY 9th, 1925 


RESOLVED: It is the sense of this conference that the elimination of construction 
peaks and depressions can be accomplished only by the education of the public and this 
education can be brought about only by the united effort of all those interested in and 
affected by greater stability of the construction industry—owners, manufacturers and 
distributors of materials, transportation agencies and public officials as well as those 
who have to do with the initiation and prosecution of construction operations. 

Therefore be it further resolved that it is the sense of this conference that a general 
codrdinating committee, to be appointed jointly by the American Construction Council 
and the railways of the country and to include representatives of appropriate bodies 
within the industry, be organized in order that the publicity of these associations and 
agencies can be coérdinated and unified in a general campaign of publicity for the coun- 


try as a whole. 


CALENDAR OF CONVENTIONS 


Organization 
Am. Assn. Advancement of Science 
Am. Assn. of Flint and Lime Glass 
Mfrs. 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) 
(Summer Meeting) 
(Fall Meeting) 
. Electrochemical Society 
. Engineering Council 
. Foundrymen’s Association 
. Gas Association 
. Inst. of Chemical Engineers 


. Inst. of Min. and Met. Engineers 
Coal Mining Institute of America 
Am. Soc. of Mechanical Engineers 
(Annual Meeting) 
(Pacific Coast Regional Meeting) 
Am. Soc. for Testing Materials 
Am. Zinc Institute 
Assn. Iron and Steel Elec. Engineers 
Chemical Equipment Exposition 
Common Brick Manufacturers Assn. 


Date 
Dec. 28-Jan. 2 


July, 1925 


Feb. 8-18, 1926 
July 4-11, 1925 
Oct. 1, 1925 
Sept. 24-26, 1925 
Jan., 1926 

Oct. 5-9, 1925 
Oct. 12-16, 1925 
June 22-25, 1925 
July 13-16, 1925 
Aug. 31—Sept. 5, 1925 
Dec. 9-11, 1925 


Nov. 30—Dee. 3 
June 22-25, 1925 
June 22-26, 1925 
April 27-28, 1925 
Sept., 1925 

June 22-27, 1925 
Feb., 1925 


Place 


Kansas City, Mo. 
Atlantic City, N. J. 


Atlanta, Ga. 
Toronto, Canada 
New York City 
Chattanooga, Tenn. 


Syracuse, N. Y. 
Atlantic City, N. J. 
Providence, R. I. 
Leeds, England 

Salt Lake City, Utah 
Pittsburgh, Pa. 


New York City 
Portland, Ore. 
Atlantic City, N. J. 
St. Louis, Mo. 
Philadelphia, Pa. 
Providence, R. I. 
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Organization 
Institution of Chemical Engineers 
Manufacturing Chemists’ Association 
Mining and Met. Society of America 
Natl. Association of Manufacturers 
Natl. Chemical Equipment Assn. 
Natl. Exposition of Power and Me- 
chanical Engineers 
Natl. Exposition of Chem. Industries 
Natl. Ornamental Glass Mfrs. Assn. 
Natl. Paving Brick Mfrs. Assn. 
Natl. Safety Council 
New Jersey Clay Workers Assn. 
Sand-Lime Brick Assn. 
Sheet Metal Ware Assn. 
Soc. of Chem. Industry 
Natl. Society for Vocational Education 
Natl. Exposition of Coal Mining Ma- 
chinery 
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Date 
July 13-16, 1925 
June, 1925 
Jan. 12, 1925 
Oct. 26-28, 1925 
June 22-27, 1925 


Nov. 380—Dec. 5 
Sept. 28-Oct. 3 
June 4, 1925 
Jan., 1926 

Sept. 28-Oct. 2 
June, 1925 

Feb. 9-15, 1926 
June, 1925 

July 13-16, 1925 
Dec. 3-5, 1925 


Dec. 2-5, 1925 


Place 
Leeds, England 
New York City 
New York City 
St. Louis, Mo. 
Providence, R. I. 


New York City 
New York City 
Pittsburgh, Pa. 


Cleveland, O. 
Trenton, N. J. 
New Orleans, La. 
Cincinnati, O. 
Leeds, England 
Cleveland, Ohio 


Cincinnati, O. 
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EDITORIALS 


ARE YOU A MORON? 


It is not possible to develop vision and productive thought habits in 
morons. Morons are incapable because of mental laziness and want of 
judgment. Morons are not idiots; they simply lack the capacity to think 
beyond the thing immediately in hand. ‘They often have excellent mem- 
ories and can creditably do routine things. If perchance a moron has met 
all the technical requirements for admission into an advanced school and 
met the technical requirements for a collegiate degree he will still be a 
moron incapable of origination and be wholly without vision of the possible 
use of the information he has. His only thought habits are those of regis- 
tration without power of assimilation and constructive origination. He is 
without capacity to make application. He is too lazy mentally to analyze, 
formulate and to conceive. He might trace very creditably but never 
would he be a designer. He could not vision the working relations and 
assemblage of parts. 

Altogether too many morons and near morons get through college and 
too many, through lack of interest or because of being misfits in their 
chosen vocation, slip into moron thought habits. It is a struggle not to 
degenerate into a moron. 

It is only by continued practice that any of us obtain and hold ability 
to think constructively along a particular line. ‘There is a “‘loss of hold,”’ 
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cunningness and inspiration if for very long one discontinues constructive 
thinking. An expert is one who is actively and all the while studying and 
conceiving on a single task, and the fellow is a rare genius who can produce 
to his possible maximum on several tasks requiring distinctly different 
character of basic facts, thought procedures and objectives. Specializa- 
tion is necessary to obtain maximum productiveness. The further scat- 
tered and the less definite in thought, the nearer like a moron one will grow 
to be. 


THE STUDENT IN “SCHOOL OF HARD KNOCKS” 


One is always impressed with the amount of accurate technical informa- 
tion and ability of those who have worked their way into foremen and 
managerial positions with no educational training other than that ob- 
tained in grammar school supplemented by personal effort and by exchange 
with their fellows. Many there are from the “school of hard knocks” 
whose judgment and ability to accomplish gives them a ranking in tech- 
nical and scientific societies along with those who have had collegiate 
training. 

Josiah Wedgwood was taken from school when only nine years of age 
and apprenticed to his brother. He was a thrower of unusual skill at 
eleven years of age. Although made a cripple at eleven by smallpox that 
left an affected knee, he continued his shop apprenticeship until he was of 
age. He was the inventor of Queens ware, the Jasper ware, and of a white 
semi-porcelain. He was the first to operate the potter's wheel by power. 
He invented a shrinkage gage to measure heat treatment. His inventions 
were to a great extent a gift to the art. He took out but one patent, and 
that of an unimportant nature. Josiah Wedgwood died at the age of 65, 
wealthy, honored, a member of several learned societies. 

Biographies of men successful industrially are replete with romantic 
stories of the rise from the lowliest to the most influential positions. All 
of them won their way by developing their intellects, by mastering the 
technique of their jobs. Most of the ceramic shops are today managed by 
men whose training was in the school of hard knocks, not because college 
trained men are not capable, but because those who have come up through 
the shop are also capable and greatly outnumber the college men. 

Those who rise through the school of hard knocks are handicapped by 
lack of knowledge of and facility in use of science facts. Their knowledge 
is limited to things with which they are engaged. They do not have 
breadth of science vision and are not posted on informational resources. 
It is only the more persistent and resourceful of the hard knock school 
fellows who overcome these handicaps. 

It is the business of a national organization such as the AMERICAN CERAMIC 
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SociETy to find ways of helping the ceramists in the school of hard knocks, 
the men in the shops. ‘The need for college trained men is on the increase 
and will continue, but educational advantages must be given to the fellows 
in the shop if our ceramic industries are to meet the ever-increasing compe- 
tition from substitute products. ‘The fellows in the shop have proven 
their capacity to learn and to accomplish in spite of discouraging handicaps. 
They could accomplish greater things with better facilities and fewer 
handicaps. It will pay the employer to provide educational facilities for 
his men and it will pay the employed to seek every opportunity to learn 
what he can of the fundamental sciences and their application to the 
production of ceramic ware. 

Dean Everett W. Lord of Boston University, College of Business Ad- 
ministration, has compiled data on the actual money value of higher edu- 
cation. In a lifetime of sixty years Dean Everett’s figures show that the 
average high school graduate will earn $33,000 more than the average 
untrained man, and that the average college graduate will earn $72,000 
more than the average high school graduate. ‘This gives a line on the 
cash value of education. 

Statistics of Ohio show that 90 per cent of the young people go to 
work rather than to high school and that 85 per cent enter employment: 
directly from the high schools. ‘The state and city are willing to give these 
young folks an education but home necessities prevent. The federal and 
most of the state governments have made financial provision for educational 
facilities for the employed and in many states they have vocational 
schools. The Committee on Education of this Society is working out sug- 
gestive plans whereby those who have the grit and ability to make headway 
in the school of hard knocks may do so with fewer handicaps. ‘The 
ceramic industries will be greatly benefited when ceramic educational 
facilities are thus made more general. 


| 
i 
' 


PAPERS AND DISCUSSIONS 


THE EARLY STAGES OF THE SCIENCE OF CERAMICS 
IN AMERICA! 


By Kart LANGENBECK 


ABSTRACT 

Metallurgical operations and growth of white pottery and tile manufacture stim- 
ulated search and analyses of desired clays, by state and national departments, after 
the Civil War. A chemical relation between composition of pottery bodies and glazes 
was not surmised in English-speaking countries, until projected by the writer. Finding 
the idea in operation in current work of Seger, his methods of investigation were applied 
to American raw materials and ceramic processes during ten years, without followers in 
any other country but Germany. Native clay resources, white vitreous ware, stand- 
ardization of production and control were developed independently, and introduced 
commercially. : 

Growth of the large body of ceramic engineers, obligated by immediate demands 
for technical results, has prevented true scientific study, of common ceramic phenomena, 
under known laws of modern physical chemistry. Research is entirely empirical, and 
hand-books of constants, available to engineers in other fields, are still impossible. To 
this need of the profession all should now make systematic contribution. 


The geological survey of New Jersey for 1874 records that within ten 
years twelve potteries had been established in Trenton employing 1000 
men and 1000 women and boys, turning out $1,500,000 worth of product, 
in common white earthenware and ironstone china. 

This economic interest led geologists in different states to investigate 
promising clay deposits chemically. Dr. Cooke’s “Report on Clays,” 
published in 1878, was followed elsewhere. 

Julius Koch, in 1856, believed he had found 1.4% zirconia in New Jersey 
clay. Dr. Cooke’s chemist, Bogardus, now found it to be titanium oxide. 

Fire tests of refractory clays were begun by exposing tetrahedra 7/s 
inch on the edges, in crucible-steel pots, for one heat of four hours, finding 
that ‘“‘some clays were partially fused, others sharp and true, as at the out- 
set.” 

The refining of white firing New Jersey clay was begun by George 
Such, at South Amboy. 

Interest in refractory clays seems to have started some correspondence 


- with Dr. Bischof in Wiesbaden. Analyses of foreign clays were collected 


and reported. But when I began work in 1884, neither official chemists 
nor commercial analysts seemed to have thought of any chemical connec- 
tion between glazes and the clays upon which they were used. 

This connection seemed to me fundamental, but it was not mooted in 


any publication that I could get in French or English. I found the idea 


1 Presented at the Annual Meeting, AMERICAN Ceramic Society, Columbus, 
Ohio, Feb., 1925. (General Session.) 
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already conceived and applied by Hermann A. Seger in his periodical, 
Tonindusirie Zeitung. I saw at once that application of the scientific 
method to the “‘black art” of pottery was no longer a chimera. 

The problems that confronted me were: (1) ‘Io make myself a practical 
potter, learn the craftsman’s terms for observed phenomena and cor- 
relate the conditions of their occurrence. 

(2) Figure the chemical formulas of the glazes used and others recom- 
mended. 

(3) Analyze the commercial raw materials for impurities, deviat on 
from type, etc. 

(4) Ultimate and approximate analyses of commercial clays and com- 
parative trials of the same with synthetic reconstructions, in their rela- 
tion to bearing the same glaze. 

(5) The function of alumina in pottery glazes and its limitations. 

(6) Kiln pyrometry. 

Coincident with these, and generally taking precedence, were the in- 
numerable immediate plant problems, which take up the time of most of 
you and had to be more or less satisfactorily solved without guidance. 

Some technical results were achieved, which are of general interest 
because they led to the development of natural resources, improved 
general manufacture, by showing what could be done and stimulated later 
research. Among these were: 

(a) Discovery and commercial introduction of quaternary ball clay 
in western Kentucky, of the English type. 

(b) Introduction of residual kaolin from North Carolina, as a corrective 
of warpage and dunting. 

(c) Introduction and manufacture of Seger cones from domestic material. 

(d) Introduction of vitreous floor tile, fired at the same temperature 
as the glaze flashed or ‘‘smeared”’ English and American tile, solely used 
at the time. This application of course made vitreous electrical porcelain 
and hotel china easy, practical achievements. . 

(e) Started the ‘‘milled molding-sand”’ industry. 

(f) Made the first glazes with crystalline separations. 

Ten years, with compulsory interruptions in pharmacy and other 
branches of technical chemistry, were spent in ceramic work, before I felt 
satisfied that publication of the information gathered was worth while. 
In 1894, I published two articles on the domestic pottery industry in the 
Journal of the American Chemical Society, and ‘“The Chemistry of Pottery”’ 
a year later. 

This reticence was not due to any spirit of professional obscurantism, as 
many experienced who saw me personally and whom I told and showed 
freely all they were interested in, without violating professional duty to my 
employers. I found such communication intelligent self-interest, because it 
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constantly brought me new viewpoints. ‘This is now, of course, a common- 
place and the very raison @etre of our AMERICAN CERAMIC SOCIETY. 
But, then, my interlocutors found it unusual. 

However, publication did not seem to me really fruitful, until one’s own 
experience was sufficiently rounded out, with example and precept to 
enable others to set to work with something concrete to be done. 

Faith in biding my time was of course more than justified, by its falling 
apt with a need in the University’s ceramic school. 

‘There were several very pressing reasons, both personal and professional, 
which kept me aloof for years from the new movement in ceramic endeavor, 
which would justify a presumption of lack of liberality and interest on my 
part. ‘This was not the case. I have been in hearty sympathy with 
what you have done and my studies, during the interval, were directed 
not only to following and applying the observations recorded in the Trans- 
actions and Journal, but seeking to clarify them, by new angles from work 
in other fields. 

My interest is scientific rather than technical. I have felt the need of 
arriving at clarity, above all things, in a concept of our fundamental prob- 
lem, the behavior and reactions of the clay-water-electrolyte systems. 
During the past year, I arranged with the Bureau of Standards to put to 
experimental proof the view-points I have developed. 

This brings me to the third point of Dean Hitchcock’s invitation, to 
give some “inspiration to build greater for the future.” 

What has been accomplished in these thirty years? 

(1) Great progress in mechanical engineering, factory-planning, rational 
economic drying and firing. 

(2) Scientific advance in the knowledge of heat reactions. 

(3) An adequate technique of empirical experiment, which enabled the 
ceramic engineer to devise and further pressing demands for enamels, 
glass, glazes, pottery bodies, cements and corrective agencies. He has 
so far justified the demands of industry, that our training schools can 
scarcely meet the growing need for his services. 

What does the ceramic engineer lack that every engineer in other lines 
is equipped with? A pocket- book of data and tables, from which he can 
calculate the probabilities of the work before him. 

From the point of view of chemical engineering, the ceramist lacks the 
fundamental constants, which in other fields are justifying the purpose of the 
scientific method, namely, forecasting the future under different conditions. 

As a chemist he has not gotten beyond stoichiometry. Intelligent co- 
ordination of innumerable observations, recorded in the ceramic journals 
under the laws discovered by Berthollet, Clausius, Willard Gibbs, Pfeffer, 
van’t Hoff, Arrhenius, Ostwald, etc., have not been made. ‘This is because 
of the justifiable reason that the engineer and also the hard-pressed 
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teacher are seldom able to work at unraveling their interlocking details, in 
away to which a Faraday, Gay-Lussac or Regnault gave of his time. 

But this will have to be done, for the chemistry of clays is not the 
chemistry of constant proportions. ‘This is only a correlative. ‘The proof 
of this is the definite rejection of Seger’s proximate analysis of clay. 
Yet a proximate analysis of clay that is not chimerical is absolutely needed. 

We have practically dropped clay analysis, because the time-consuming 
ultimate analysis tells us less than a simple firing test, just as the ultimate 
analysis of drugs and foodstuffs is valueless. But their division into sugar, 
starch, alkaloids, fixed and essential oil, resin, extractive matter, fiber 
and ash is practiced daily, for it is indispensable. 

I have reason for assurance that a proximate analysis of clays and other 
minerals based on modern physical chemistry is practicable and that its 
technique will prove to be the basis of much more fruitful methods of 
direct practical trials. 

What is clay, for our purposes? 

Primarily it is a mixture of microscopic granules, crudely comparable to 
a concrete aggregate of boulders, pebbles, sand and cement, subject to the 
laws of piling and flow under pressure, depending upon relative proportions. 

These conditions are modified by surface lubrication. The lubricants, 
or colloid, vary from degrees of adhesiveness toward degrees of resilience, 
that is, clays shade from stickiness through plasticity to being “punky.”’ 

Suspended in water, the fall of the particles is subject to an essential 
modification of Stokes’ law, namely, through the viscosity of the colloid- 
water system and the surface attraction of the granules for the colloid. 

Electrolytes in the system, whether native to the clay, introduced with 
the natural water or added for manufacturing purposes, act as suspensoids 
or precipitants by their degree of ionization. 

The hydrogen-ion coefficient is a tool for determining the mass action of 
the weak clay acids, in disrupting the chemical bonds of salts. 

In short, the vital chemistry of clays and the minerals used with them, 
is that which impressed Berthollet in the formation of soda from salt, 
when on Napoleon’s expedition to Egypt, 125 years ago. It is the prin- 
ciple of mass action, which in other relations Solvay applied in his ammonia- 
soda process and van’t Hoff in the separation of the Stassfurt potash salts. 

Interacting with this is the Phase Rule of Gibbs, the kinetic theory of 
Clausius and Maxwell and the mechanisms of flow and fall. 

If there is vital truth in this viewpoint, the extensive accurate investiga- 
tions which it involves are either a discouragement or an inspiration. If 
it is an inspiration to us, as technical men, the immediate problem is, 
how shall we apportion the great labor that confronts us, so that we may 
all share it effectively? 


WASHINGTON, D. C. 


THE USE OF CLAY PRODUCTS IN MODERN HOMES' 
By R. B. KEELER 
ABSTRACT 


An article concentrating attention on the varied uses of clay products in the home 
of today. 


he artistic use as well as the indestructibility of clay products is well 
known today, and yet we seldom take advantage of these facts in the 
construction of our modern dwellings. 

Past history tells us how clay products have been utilized, first in the 
tablets of the Egyptians, later in Roman temples, and finally decorating 
the greatest buildings in Europe. 

The principal object of this article is to show the use of these materials 
as applied to our modern dwelling architecture. Clay products in general 
bring to mind extreme cleanliness, durability, fire resistant qualities, 
color harmony and unlimited decorative possibilities. 


The Spanish specialized in tile several centuries ago, and notably bril- 
liant effects have been wrought by them in colored tiles. The appreciation 
of this material manifested itself in splendid structures of such as the Al- 
hambra and the Granada. 

The modern householder, however, considers his home as of first im- 
portance, and the result is that everyone these days thinks more or less 
of those beautifying touches, which make the home more than a mere 
shelter. 

Beauty and sanitation in the home never before commanded the at- 
tention they do today. The comforts and leisure of our up-to-date house- 
wife are determined by the use of materials and conveniences that lessen 
the burden of housework. Clay products furnish such a material. 

In general we might say that the construction of this type of dwelling is 
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practically indestructible, not subject to wear, needs very little if any up- 
keep, is fire-proof, warm in winter and cool in summer, and in fact far more 
desirable as a home than any other materials now procurable on the 
market. At this present day and age, however, we seldom find clay prod- 
ucts used to any great extent in moderately priced dwellings, owing to the 
fact that architects and contractors are rather reluctant to work with 
materials which they are not thoroughly conversant with as to price or 
decorative possibilities. It is evident, however, that all the manufacturers 
of clay products should endeavor to bring before the eye of the public 
typical examples of what may be done along these lines, and this article 
is intended to show the actual application of these materials to our every- 
day home. 


Hire: 


We give in the following illustrations a typical early California style 
home, describing in detail the general construction and decoration, re- 
ferring in particular to the use of hollow tile walls, tile and terra cotta 
decorations. 


Description of Photographs 


Figure 1 shows the front elevation of the dwelling. ‘The exterior walls of 
this dwelling are 12 inches in thickness. he lintels are made of cast 
concrete 12 inches high, and reinforced with iron bars, ‘The roof is covered - 
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with clay roofing tile in various shades of red and brown. The window 
mullions are covered with twisted terra cotta columns; the stud bolt 
heads in the lintel are covered with tile rosettes, the front steps are made 
of vitrified brown rustic tile with a 2-inch overhang on the front, and the 
risers are made from decorative Spanish tile. Note the use of the terra 
cotta urn on the front steps. 

Figure 2 is a close up view of the front entrance showing in detail the 
rustic tile steps, Hispano-Moresque risers, and this detail shows more clearly 
the tile quoins surrounding the doorway. 


ExG. 3: 


Figure 3. Entering the patio from the stepping stones along edge of the 
house we catch a glimpse of the side of the wall fountain, the small 
child’s head protruding from the wall, dropping water into the bird's 
bath below, and in the immediate foreground the strawberry jar, having 
little cups along the sides which become the nests of strawberry plants. 

Figure 4 shows the close up detail of the tile work surrounding the wall 
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fountain, while down below a large clay frog may be seen looking toward 
the fountain. 

Figure 5 shows the circular pool in the patio, displaying on its border 
the varied use of the Moorish tile, as well “as the four decorative frogs. 
These frogs are piped with small copper 
water pipes, and controlled with a valve, 
which allows them to spout water into 
the pond. 

Figure 6 shows the use of tile panels 
below the living room windows. ‘These 
tile are of decided Arabic design and 
portray the great interest that materials 
of this kind lend to various portions 
of a dwelling. At the upper right hand 
corner of this picture is shown one of 
the roof spouts, which is also a clay 
product of considerable value to the 
home, being ornamental as well as 
useful. 

Figure 7 shows again another window 
decorated with very flowery Moham- 
medan tile, and emphasizing the true 
value of such decoration. Below the 
window panel may be seen tile venti- 
lators. 

Figure 8. Entering the front door we note the use of Hispano-Moresque 
tile wainscot copied from the Casa del Greca of Spain, and colored with 
deep rich vivid colors used by the Moors in the decoration of Spanish 
homes. In the upper right hand corner may be seen the built-in radio, 
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and below, the wooden grille covering 
up the face of the radio dials, etc. All 
piping, batteries, etc., are concealed in 
the wall, and are accessible from a small 
closet on the rear side. ‘The floor tile 
as well as the tile skirting the wall are 
made in soft rich browns dotted here 
and there with an occasional small tile 
of black, blue or buff. The size of the 
tile are varied, creating a general random 
pattern throughout the room. 
Figure 9. Looking down through the 
living room we see against the wall a 
mantel of faience terra cotta copied from 
the very old relics left by the prehistoric 
Maya tribe in Yucatan and Guatemala, and the figures above the mantel 
shelf are supporting electric light lamps in imitation of ancient stone 
lamps. Mica is used in place of glass in the three sides of the lamps. 
The gas logs are, of course, made from clay products. The rustic tile 
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hearth may be seen in detail in this picture, as well as the random pattern 
of the floor tile. 

Figure 10. Looking into the library from the living room we note the 
use of perforated ventilator tile in the bulkheads. The floor is made up 
of vitrified brown hexagon tile surrounded with a border of 3 x 8 vari- 
colored tile. The step tread is a very good example of the rustic effect 
obtained in tile by cutting odd shaped joints. Floors of this kind are 
particularly interesting when made in various shades of red, buff, and 
brown, and the durability of this type of floor is very well known, in fact, 
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the life is far greater than that of the home itself, and it is not impractical 
or impossible to lay such a tile floor directly upon a 3-inch concrete floor, 
which has previously been laid over the ground. In this house, the living 
room, library and vestibule floor are laid directly on the ground, thus say- 
ing the expense of floor joists, carpenter work, etc., and this constitutes 
quite an item in the cost of such a building. 

Figure 11. Entering the dining room and looking back toward the living 
room, we see the change in the type of floor tile, and the use of Hispano- 
Moresque tile on the wainscot or baseboard of the room. Decorative 
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tile are also in the back wall of the niche above the china closets. Floors 
of this kind are very easily kept clean, and lessen the work of the housewife. 

Figure 12. Entering the corridor from the dining room brings out the 
more cheerful character of the floor in a portion of the home which is 
usually very uninteresting. Gray glazed floor tile intermingled with 
small squares of red are laid in pattern throughout the floor, the border 
being decorated with flowered inserts. The wainscot around the sides of 


this hall carries a wistaria design in color, and the plaster of the walls is 
brought down flush with the surface of the tile. All of this decoration 
adds a tone of distinction to this portion of the house, which would under 
ordinary circumstances be very dull. Tile is used only as a base through- 
out the front bed room, having decorative flowers, leaves and stems, which 
serve as an ornament for this tile. ‘The plaster of the wall is brought flush 
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with the surface of the tile. The rear bedroom has a gray tile base orna- 
mented with blue flowers, green leaves and brown stems. 


Figure 13 shows the use of 
bright glazed wall tile in the 
bathroom. ‘The color of these 
tile is a soft cream with a light 
tinge of orange throughout. 
The small flowers interspersed 
with the larger sections are white 
with soft turquoise blue back- 
ground, the center of the flower 
being yellow. Above we havea 
border of white flowers, green 
leaves, and brown stems. ‘The 
floor is composed of 2-inch 
square buff ceramic tile sur- 
rounded with a border of pink, 
gray and white. 


Ries 1: 


Figure 14 gives a general view of the sleeping porch, and the red quarry 
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tile floor. Folding beds are seen to the 
right which are closed during the day 
and only lowered at night. 

Figure 15. Entering the kitchen from 
the hall we encounter a turquoise blue 
wall tile trimmed with a frieze of poly- 
chrome dots, and with a strip of cream 
above the base. ‘The floor is composed 
of 2-inch hexagon tile with appropriate 
border. There is nothing that adds to 
the cheerfulness and cleanliness of a 
house better than glazed tile, and the 
use of colored glazed tile is fast becom- 
ing popular. Colors, after all, are the 
keynote of interior decorating, and many 
unusual effects are obtained by the use 
of the proper colors in the proper rooms. 

Figure 16 shows the breakfast room 
walls just off the kitchen, and in this 
room the colors deviate from the ordi- 


nary, being made up of transparent 
golden browns blending from light to 
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dark and laid in random sizes, and in scattered shades along the wall. 
he floor is made up in the same colors but in matt glaze. ‘The effect 
on entering a room of this kind is very striking. 

In conclusion, we might say that the construction of this type of dwell- 
ing is after all the most economical. The first costs, perhaps, are a little 
greater than that of wood. On 
the other hand, the insurance, 
painting, wear and repair on the 
average dwelling soon mounts 
up into considerable expense, 
and houses of this type are 
really improved by age, even in 
10 or 20 years they stand as a 
monument to their materials. 

The door and window casing 
are limited to very small wood 
sections, in fact just enough 
wood is used to fasten the cas- 
ing, and to be consistent with 
strength. ‘The window frames 
are all metal. The exterior 
woodwork is not painted, but is 
simply burnt in a fire or with a 
gasoline torch, being finally 
brushed off with a wire brush. 
‘The interior woodwork is treated 
the same way. 

The exterior walls are plas- 
tered with one coat of water- 
proof cement and sand in pro- 
portion of about one to three. 
The interior walls are also plas- 
tered in the same proportion, 
hollow partition tile being used 
between the walls as well as in 
the exterior walls. The interior 
walls are finally painted and need no other finish. The outside walls may 
be painted with whitewash brush and cement paint, or else left in their 
original color. 

May we not consider these everlasting materials more seriously in the 
building of our homes, and in perpetuating the ideas which soon become 
memory in other materials. 
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CALIFORNIA CLAy Propucts Co. 
Los ANGELES, CALIF. 
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CONVENTIONAL VERSUS NATURALISTIC DESIGN! 


By Mary Lanier YVANCEY 


ABSTRACT 

Growth from the naturalistic to the conventional type of design is the resultant 
of certain definite causes. The way for this growth among the people has been made 
smooth by the change from factory production to individual production in the crafts, 
and by more widely spread art education. N aturalistic design is based on imitation of 
natural forms and i8 enjoyed by the average man because of its likeness to life. The 
result of this satisfaction is a loss of interest and the need for a conventional treatment. 
Conventionalism is an adaption of natural forms through the addition of the designer’s 
personality. It is interpretation as opposed to fact. Conventionalism is sometimes 
misrepresented as being a kind of cleverness and inventiveness, and as a way of hiding 
bad drawing. Correctly understood, however, conventionalism is construction, not 
invention, and requires more skill in drawing than does mere representation. 


Introduction 


After a thorough training in design at the Newcomb School of Art for 
four years and a continued interest in and application of it in teaching for 
two years, my taste has changed over from the naturalistic type of design 
to the conventional. I assume that this is a normal growth and the result 
of certain causes which are believed to be obscure to all but artists but 
which can be clearly analyzed and defined. 

The field of pottery decoration is among the clearest of mirrors reflecting 
the tendencies of public taste in design. ‘The turning away from the strictly 
commercial product, from production in great quantities which was neces- 
sarily mechanical and neglectful of design, to the artistic pottery given us 
by the trained and gifted craftsman was a change comparatively recent. 
It was a step in the right direction and is responsible for much beauty and 
much appreciation of design as applied to the crafts. At the present time 
there is another general change taking place, 7. ¢. the demand of the 
public now more widely educated in art appreciation, for a different type of 
design. It is the turning from the essentially pictorial to the representa- 
tional and interpretive, from the naturalistic to the conventional. 


Naturalistic Design Like Life 


Naturalistic design is arrangement presented in a form as much like 
nature as it is possible for art to be. It is basically imitative of natural 
forms. It is the kind of design most suited to the first training in art 
appreciation because it shows to the disinterested man something with 
which he is familiar and thereby pleases him. It gets across. It satisfies 
his expectations because of its verisimilitude, which is the standard by 
which he judges. It is design spoken in a fashion which he cannot help but 
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understand because it is all around him. It is easy to be lifelike and 
easy to enjoy what is lifelike. In naturalistic design there is no mental 
effort incited, and as there is failure to exact the highest emotional and 
intellectual activity on the part of the artist, there is a proportionate fail- 
ure on the part of his audience. 


Over-Satisfaction from Naturalistic Design 


Imitative art soon ceases to be interesting for the very reason that it 
does satisfy and quickly disgusts. It surfeits the appetite, becoming too 
much an exhibition of cleverness, of sweetness and sophistication, just as 
striving for too accurate a conception and too much realism in art has 
always resulted in decadence. 


Conventionalism the Outcome 


The result of this over-satisfaction is a reaching out for the imaginative 
presentation. A wise conventionalism is the proper answer to the need. 
In conventional design the artist endeavors to create form, based upon 
suggestions from nature, by adapting nature to his own will, by adding to 


it his own personality. He calls forth in his audience the same set of mental 
reactions upon which he constructed his design, and this element adds an 
intellectual pleasure to the aesthetic one. Conventional design is a pique 
to the interest as against the over-satisfaction of it. 


Conventional Design Interpretive 


Conventional design is a step beyond naturalistic because the one is 
interpretation whereas the other is a reproduction in an arranged form. 
An interpretation heightens the quality, refines the conception and ap- 
proaches nearer to pure form than can a statement of fact, however, much 
adorned. Just as art surpasses photography by getting rid of that com- 
mon-placeness which is almost vulgarity, so conventionalism is a transla- 
tion, a development and refinement of quality. 


Misapprehensions of Conventionalism 


There is a danger of conventionalism being used as a term for mere in- 
ventiveness. A total disregard for natural forms and growth and the 
resulting coldness and lack of interest are often attributed to conventional 
treatment. Worst of all is the despicable ruse of using the word conven- 
tional as a cloak to cover a lack of skill in draughtsmanship. Such libels 
upon the term have caused the school of design to become unpopular in 
many instances and have created a general misapprehension. 
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Correction of Misapprehension 


In reality conventional design is the result of construction as opposed to 
invention. ‘The artist builds upon his knowledge which is the greatest 
prerequisite for good designing. Instead of disregarding natural forms and 
growth he emphasizes the important features of them, eliminating those 
which are unimportant and accidental. Henry R. Poore says in ‘Ihe 
Conception of Art,” “Art is the expression of the essential character of a 
subject.’ Conventional design by minimizing detail enhances the es- 
sential character of the subject used for design. Far from excusing bad 
drawing, conventional treatment requires more skill than any other be- 
cause joy in pure beauty of line and proportion must fill the gap occupied 
in naturalistic treatment by the pleasure derived from associations. 


Iowa STATE COLLEGE 
AMES, Iowa 


A METHOD FOR DETERMINING THE LIFE OF A SAGGER! 


By Ropert F. SHERwoop 


ABSTRACT 
A method for determining the average life of a sagger over the period of a year is 
given as an aid in determining costs. Inventories are taken at the beginning and at the 
end of the year, and a record is kept of the saggers made. The average number of 
saggers fired in a kiln is determined and from these figures the percentage loss of life 
of each sagger per fire is determined, as well as the number of fires per sagger. 


The sagger breakage problem is a most important problem in the great 
majority of plants using saggers. In use, a sagger is broken either during 
the firing or during the handling of the saggers when the kiln is drawn. If 
the department that has charge of drawing the kilns has a small labor turn- 
over, the sagger breakage will be much less than if the labor turnover is 
high in that department. The tunnel kiln has done much to cut down 
sagger losses, but for those plants using periodic kilns the life of a sagger is 
an important item in sagger costs. 

To determine the number of fires a sagger will withstand before it breaks 
may be done in a number of different ways. Undoubtedly the most com- 
mon method for determining the life of a sagger is to mark a number of 
saggers, perhaps a bung or two, and keep them separate from the other 
saggers in the kiln. From the number of fires which these saggers with- 
stand is determined the life of a sagger. This may be done several times 
during a year or it may be done only once. ‘This method of determining 
the life of a sagger is always more or less unsatisfactory because the men 
drawing the kiln see the marks on the saggers, know what is going on, and 
consequently handle the marked saggers very carefully. 
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One of the best methods for determining the life of a sagger is a method 
which takes into consideration the number of saggers made and the num- 
ber broken during a long period of time, probably a year. Perhaps to 
some, this method may seem impracticable, but in the majority of cases 
the information gained will be well worth the time and the effort expended. 

If the period of time under consideration be taken as one year, an in- 
ventory must be taken of the saggers on hand at the beginning of the year 
and at the end of the year, and a record kept of the saggers made during 
the year. The average number of saggers placed in each different size 
kiln must also be determined. A method that has been found quite 
satisfactory in determining the number of saggers in a kiln is to take an 
inventory of the saggers as the kiln is being drawn. If this inventory be 
taken several times during the year for each size of kiln a fair average may 
be obtained of the number of saggers placed in each kiln. 

he formula used for determining the percentage loss of life of each sagger 
per fire is as follows: 

Total sagger breakage 


Oe 6X «100 = Percentage loss of life 
Total number of sagger fires, or total sagger placed 


of each sagger per fire 


Taking 100% as the total percentage life of a sagger, and dividing this 
total percentage by the percentage loss of life of a sagger per fire will give 
the average number of fires a sagger will last. 

The total sagger breakage may be found by adding the saggers in- 
ventoried January 1 and the saggers made during the year and then 
subtracting from this total the saggers inventoried December 31. 

he total number of sagger fires for each kiln may be found by multi- 
plying the number of times that kiln is fired by the average number of 
saggers contained in that kiln. Then by adding the total sagger fires for 
each kiln, the total number of saggers fired for the year will be obtained. 

Having thus found the total sagger breakage and the total number of 
sagger fires, the above formula may be used to determine the percentage 
loss of life for each fire for each sagger. And from this percentage loss of 
life of a sagger per fire, the actual life of a sagger may be obtained. 

Following is an example of this method in actual use: 


; No. of Average 
Kiln No. times fired sagger content 


1 20 1200 
2 30 1000 
3 40 1300 
4 15 900 
(a) ‘Total saggers inventoried Jan. 1 15,000 
(b) ‘Total saggers made during year 10,000 
(c) Total saggers inventoried Dec. 31 15,000 


On 
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(a+b)—c=d 
(d) Total saggers broken during the year 10,000 
Total sagger fires 
il 20 X 1200 = 24,000 
2 30 X 1000 = 30,000 
3 40 X 13800 = 52,000 
4 15 X 900 = 13,500 
(e) ‘Total number of sagger fires for the year 119,500 
(=e) 100: =f 
(f) Percentage loss of life of each sagger per fire 8.36% 
(g) Percentage total life of each sagger 100% 
So pe 
(h) Number of fires per sagger 11.9 


By this method of arriving at the number of fires a sagger will last, or 
the number of fires per sagger, the figure obtained is the average life of a 
sagger for the year, and is an accurate criterion as to the life of a sagger in 
actual use. 

For those plants whose kilns are all the same size, and will therefore hold 
the same number of saggers, the method used for determining the life of a 
sagger is practically the same and somewhat simpler. In this case the 
average number of saggers contained in each kiln will be the same for all 
kilns, and this average may be obtained from any or all of the kilns. 

The same inventories should be taken as before, at the beginning of the 
year and at the end of the year, and of course a record kept of the saggers 
made during the year. ‘The total number of saggers broken during the 
year can be obtained in the same manner. 

Since all the kilns are the same size in this case, an average number of 
saggers broken per kiln may be obtained by dividing the total number of 
saggers broken during the year by the number of kilns fired during the 
year. Considerable use may be made of this figure denoting the number 
of saggers broken per kiln. After the first year when this average is 
obtained, an inventory can be taken of the broken saggers in several kilns 
as they are being drawn, and from this inventory it can readily be deter- 
mined whether or not the sagger breakage is running above or below the 
average for the past year. 

Having obtained this average number of saggers broken per kiln, the 
percentage loss of life of each sagger per fire may be had by dividing the 
average number of saggers broken per kiln by the number of kilns fired. 
Then since the total percentage life of a sagger is 100%, the life of a sagger 
is obtained by dividing this 100% life of a sagger by the percentage loss of 
life of each sagger per fire, 
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An example of this method in actual practice is as follows: 


(a) Total saggers inventoried Jan. 1 4000 
(b) ‘Total saggers made during the year 2000 
(c) Total saggers inventoried Dec. 31 3000 


(a+b)—c=d 


(d) Total saggers broken during the year 
(ec) Number of kilns fired during the year 


dtztez=f 


(f) Average number of saggers broken per kiln 
(g) Average number of saggers placed in a kiln 


(f +g) X 100 =h 


(h) Percentage loss of life for each sagger per fire 
(4) Percentage total life of each sagger 


ith=j 


(7) Number of fires per sagger 20 


No account has been taken of those saggers that are broken while drying 
or broken in any other manner while they are green and never reach the 


kiln. ‘They are included in the number of saggers made during the year, 
and therefore are included in the number of saggers broken during the 
year. In some instances this may tend to bring down the number of fires 
per sagger, but by including this loss in the sagger breakage for the year 
a more accurate figure is obtained on the life of a sagger from the time it 
is made until it is broken than if this breakage were not taken into con- 
sideration. 

The period of time used to determine the life of a sagger may be changed 
to suit conditions. Perhaps in some instances a shorter period than a 
year, three months or six months may be taken. If the cost department 
can issue these reports on the life of a sagger for each quarter or each six 
months they would show just how the sagger breakage was running and 
would undoubtedly be of assistance in bringing down sagger losses. 


CERAMIC LABORATORY 
Pass & SEYMOUR, INC. 
SYRACUSE, N. Y, 


ACTIVITIES OF THE SOCIETY 


ANNUAL MEETING, ATLANTA, GEORGIA 


February 8-13, 1926 


Arrangements for the 1926 Annual Meeting, which is to be held in Atlanta, 
Georgia, are progressing. The local committees are organized and are getting under 
way. A time schedule for the side trips and plans for entertainments are quite complete. 

Dr. Charles H. Herty, President of Synthetic Organic Chemical Manufacturers 
Association, a native of Georgia and a man of world-wide reputation as an industrial 
scientist, will give the address of welcome. 

The Committee on Education is working up a program for the opening general 
session on the general subject of ceramic education. The whole subject of ceramic 
education is of vital interest to the taxpayer and to ceramic manufacturers because of 
the large sums of money now being expended in support of educational enterprises, and 
because of the rapidly increasing demand for men with minds trained to use science 
facts in the solution of industrial problems. Evidence of the very general interest in 
educational questions is shown by the appointment of committees on education by 
nearly every ceramic trade association and by the ceramic institutes. 

The Divisions are getting under way with their programs. They will have sessions 
beginning Tuesday morning and closing Thursday noon. The South has ceramic ma- 
terials, an increasing market and a hustling industrial personnel, and, of course, will be 
putting forth their very best foot at this Annual Meeting, but these technical sessions 
by Divisions will be exclusively of broad and fundamental interest as they have been 
always. 

An exhibit of ceramic products, ceramic materials and equipment is being provided 
for and the interest already evidenced is prophetic of an exhibit even greater and more 
educational than any which the Soctery has heretofore sponsored. These exhibits are 
managed at cost with profit accruing to none other than the delegates attending the 
Meeting. 

The week of February 8-13 in Atlanta, Georgia with side trips to Macon and through 
the clay belt promises to be one of great interest. Historically and because of nature’s 
grandeur this part of our country will please and appeal to you. It is different and, as 
the land and climate are different so are the Southern people a wee bit different, and 
pleasingly so. The ladies of Atlanta are going to stage a “cut up” evening at the 
Woman’s Club with a varied program of music, dramatics and dancing. "The Macon 
business men have planned a royal welcome at their hotels and country clubs. The 
clay workers of the Gordon-MclIntyre district have an original barbecue in which, by 
practice, they are adepts unsurpassed. ‘These are suggestive only of the large and varied 
reception that await our participation but all with due regard to the serious reasons for 
the delegates attending the technical sessions, viewing the exhibits, visiting the univer- 
sities, museums and historical parks. A setting for more dignified pleasure, cultural 
and industrial education is rarely had at any meeting than is being arranged for our 
next Annual Meeting. 


NEW MEMBERS RECEIVED FROM MAY 15 TO JUNE 15 


PERSONAL 
A. J. Bruce, 173 E. Woodbridge St., Detroit, Mich. President, Bruce Products Corp. 
John F. Butler, President, Elgin-Butler Brick and Tile Co., Austin, Texas. 
Wilber A. Carter, 8741 Arcadia Ave., Detroit, Mich. Engineer, Research Dept., De- 
troit Edison Co. 
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John T. Curry, Manager, Terra Cotta Service Bureau, 307 N. Michigan Ave., Chicago, 
Til. 

Winfield Eckley, Vice-Pres.-Manager, U. S. Brick Co., Tell City, Ind. 

D. R. Ferguson, Jr., Assistant General Manager, Crescent Brick Co., New Cumberland, 
W. Va. 

Walter L. Fitzgerald, Wesley Bldg., 1701 Arch St., Philadelphia, Pa., Eastern Repre- 
sentative, Haws Refractories Co., Johnstown, Pa. 

Hermann Hofmeister, Rommerode, Bez-Cassel, Germany. General Manager, Ver- 
einigte Grossalmeroder T honwerke Act. Ges. 

E. M. Jones, Brick Manufacturer, Box 396, Altoona, Pa. 

C. Mayhew, 48 Leamington Gardens, Seven Kings, Ilford Essex, Scotland. John G. 
Stein and Co., Ltd., Bonnybridge. 

Ernest Miller, Ashley Villa, New Rd. Bromsgrove, Scotland. John G. Stein & Co., 
Ltd., Bonnybridge. 

Alfred Magill Randolph, P. O. Box 395, Warrenton, Va. Electrical Engineer, Metro- 
politan-Vickers Electric Co., Ltd., Manchester, England. 

J. A. Rumer, 54 N. Parkside Ave., Apt. 1, Chicago, Il. Chicago Representative, 
The Ferro Enamel Supply Co. 

Hubert Somers, 209 N. Missouri Ave., Atlantic City, N.J. Treasurer, Somers Brick Co. 

Paul Stevens, 1703 N. Artesian Ave., Chicago, Il. Enameler. 

CORPORATIONS 

The New Martinsville Glass Mfg. Co., W. A. M. Clarke, General Manager and Secre- 
tary, New Martinsville, W. Va. 

Hydraulic-Press Brick Co., Geo. F. Baker, Secy. and Treas., 705 Olive St., St. Louis, Mo. 


Membership Workers’ Record 


Personal Corporation 
F. A. Harvey 1 
R. A. Horning 
W. G. Owen 
Colonel Alan Stein 
A. Silverman 
F. L. Steinhoff 
J. S. Unger 
R. A. Weaver 
Office 


PERSONAL NOTES 


E. N. Bunting, lately of the Western Electric Co., New York City, is now associated 
with the National Research Council, Washington, De: 

Ernest Clark of the American Terra Cotta & Ceramic Co., of Terra Cotta, Il, 
has recently moved to Kansas City, Mo., and is associated with the Kansas City Terra 
Cotta & Faience Co. 

C.D. Clawson, of the class of 1925 of Ohio State University, is located at 84 North 
Ave., Battle Creek, Mich. 


Se 


ACTIVITIES OF THE SOCIETY 329 


Miss Mabel C. Farren of Pittsburgh, Pa., is spending a year at Monmouth, Oregon. 
She is teaching in the State Normal School. 

Ray S. Godard, on Montreal, Canada, has accepted a position with the H. I. 
Dixon Co., Pittsburgh, Pa. 

James T. Keenan has left the Vitrolite Company, Parkersburg, W. Va., and is 
associated with the B. F. Drakenfeld & Co., Inc., Washington, Pa. 

E. K. Koos, formerly associated with the Chelsea China Co., New Cumberland, W. 
Va., has accepted a position with the Red Wing Union Stoneware Co., Red Wing, 
Minn. 

Morgan D. Lalor formerly of Los Angeles, Calif., has moved to 527 Colvin St; 
Baltimore, Md. 

Charles C. Leigh has moved from Tacony, Pa., to 3400 Longshore St., Philadelphia, 
Pa. 

Frobisher T. Lyttle, of Whiting, Ind., is now living at Monmouth, Ill. 

D. P. Ogden is associated with the Ogden Engineering Co., Ottawa, IIl. 

Will A. Rhodes has left the Sebring Pottery Co., of Sebring, Ohio, and is working 
with the Jackson Vitrified China Co., Falls Creek, Pa. 

Edwin M. Rupp, of Middletown, Ohio, has moved to 226 W. 47th St., New York 
City. 

H. H. Stephenson has recently resigned as chemist with the American Encaustic 
Tiling Co., Zanesville, Ohio, and is now employed by the N. Y. Architectural Terra Cotta 
Co., Long Island City, N. Y. 

Alden E. Stilson, formerly employed by the Chicago Fire Brick Co., is now affiliated 
with the Portsmouth Refractories Co., Portsmouth, Ohio. 

Ray T. Stull has moved from Savannah, to 303 Hillyer Ave., Macon, Ga. 

C. Forrest Tefft, member of the Board of Trustees of this Soctety has moved from 
Watsontown, Pa., to Columbus, Ohio. Mr. Tefft is General Manager of the Claycraft 
Company plants. 

Karl Turk has moved from 116 W. Hamilton Ave., Baltimore, Md. to Riderwood, 
Md. 

B. W. Willson, of Mason City, Iowa, is now living at 5037-A Ridge Ave., St. Louis, 
Mo. 


THE PITTSBURGH LOCAL SECTION MEETING, JUNE 3, 19251 


On Wednesday evening, June 3, the Pittsburgh Section of the Soctgty held a ladies’ 
night dinner at the Faculty Club of the University of Pittsburgh. 

The guests of the Section were Leon Yeatman and Mr. Fauchon of the French 
Ceramic Society, and Mr. Duff of the National Paving Brick Association of Cleve- 
land. 

Mr. F. W. Donahoe acted as toastmaster. After the dinner, owing to the torrid 
weather, the meeting adjourned to the spacious porch of the Faculty Club. Here all 
formality was dispensed with and speeches were transformed into informal discussions. 
Mr. Yeatman told of his mission to this country in the interest of French vitrified paving 
brick. A little later he spoke of the reconstruction and rehabilitation of the devastated 
areas of France. The Section was much interested in his French ideas regarding the 
working of the Dawes plan. 

Dr. E. W. Tillotson voiced the welcome of the AMERICAN CERAMIC SocriEgTy to the 
French visitors and regretted that Mr. Yeatman’s stay was to be so short. 


‘ Foster Robertson, Secretary. 
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SECOND PROGRESS REPORT ON CAST IRON FOR ENAMELING 


Bureau of Standards, 
Washington, D. C., 
June 9, 1925. 
To the Members of the Enamel Division: 


You will, no doubt, be pleased to learn that the Cast Iron Research is progressing 
rapidly at the Bureau of Standards. ‘The work of late has been of such a nature that 
it has not been necessary to send out castings for enameling. 

Our last Progress Report to the Enameling Division of the AMERICAN CERAMIC 
Society at Columbus, Ohio, included the results obtained on a number of sample plates 
cast from northern pig irons claimed to blister on enameling. These castings were dis- 
tributed to coéperating enamelers and also enameled in our laboratory. Both lots of 
sample plates were found to blister if enameled above a fairly definite temperature, 
i. e., about 1290°F. 

There are three main possibilities as to the cause of the blisters, as follows: some gas 
is taken up as such in the blast furnace, due to some difference in operating conditions 
in northern furnaces. It has been assumed that on remelting once in the cupola the 
gas is not removed, but it is on repeated melting. Just why this should happen is not 
clear, because analyses of cast irons for oxygen, hydrogen and nitrogen show no differ- 
ences between ordinary and remelted irons. 

The second possibility is that some element not shown by ordinary analysis might 
be present in the pig and is in some hidden way responsible for the trouble. Spectro- 
scopic analyses have been made to determine this but no differences that could be con- 
sidered significant were found. 

The third possibility is that the trouble may lie in the presence of graphite on the 
surface, which is not wholly removed by sand-blasting and which, at a sufficiently high 
enameling temperature, reacts with the oxides of the enamel to form carbon monoxide, 
which causes blisters. By remelting, something might happen to change the distribu- 
tion of graphite so that finally the surface after sand-blasting would be free from graph- 
ite. 

In view of the possibilities, sample plates were prepared from two northern irons 
melted once in the electric furnace. The scrap produced was also remelted and cast. 
into sample plates. One northern iron has been remelted in the cupola two times and 
sample plates cast. The test pieces made by the above methods have been enameled 
at the Bureau of Standards arid the results obtained were promising. It was found that 
all plates cast from the first melting in the electric furnace blistered, however, not as 
badly when enameled by the dry process as when enameled by the wet process. Sample 
plates obtained by remelting the scrap both in the electric furnace and cupola show no 
blisters when enameled by the dry process and a decided reduction in blistering in the 
wet process. It appears that remelting the iron several times is quite beneficial in 
reducing the blistering of the enamel. 

Chemical analyses of the cupola and electric furnace melts have been made. Micro- 
scopic examination is in progress. 

Some of this work is an extension of the original tentative program. Unless other 
methods of attack appear more promising, the bulk of the original program will be fol- 
lowed, but will be modified as the results of the tests may indicate. 

Your Committee on Research has established a research fund to which all interested 
parties are urged to contribute. Following is the list of contributors to the Cast Iron 
Research Fund to date: 

The American Radiator Co., Buffalo, N. Y.; American Stove Co., St. Louis, Mo.; 
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.The Beckwith Co., Dowagiac, Mich.; Belleville Enameling Works, Belleville, Iil.; 


Bridge and Beach Mfg. Co., St. Louis, Mo.; Buckwalter Stove Co., Royersford, Pas 
Chicago Hardware Foundry Co., North Chicago, Ill.; Chicago Vitreous Enamel Prod- 
uct Co., Cicero, Ill.; Crane Enamelware Co., Chattanooga, Tenn.; Cribben and Sexton 
Co., Chicago, Ill.; The Early Foundry Co., Dickson, Pa.; Evansville Enameling Co.; 
The Floyd-Wells Co., Royersford, Pa.; The Humphreys Manufacturing Co., Mans- 
field, Ohio; Ingram-Richardson Manufacturing Co., Beaver Falls, Pa.; Iron City Sani- 
tary Manufacturing Co., Pittsburgh, Pa.; Kohler Co., Kohler, Wis.; A. J. Lindemann 
and Hoverson Co., Milwaukee, Wis.; Malleable Iron Range Co., Beaver Dam, Wis.; 
The Marietta Hollow-Ware and Enameling Co., Marietta, Pa.; Metal and Thermit 
Corporation, New York, N. Y.; Moore Brothers Co., Joliet, I1.; Panghorn Corporation, 
Hagerstown, Md.; The Pfaudler Co., Elyria, Ohio; The Porcelain Enamel and Manu- 
facturing Co., Baltimore, Md.; George D. Roper Corporation, Rockford, Ill.; Rundle 
Manufacturing Co., Milwaukee, Wis.; Rehoboth Porcelain Enamel Co., Rehoboth, 
Mass.; Standard Sanitary Manufacturing Co., Pittsburgh, Pa.; The U. S. Smelting 
Furnace Co., Belleville, Ill.; The Wehrle Co., Newark, Ohio; Ward Leonard Electric 
Co., Mount Vernon, N. Y.; Wolff Manufacturing Corporation, Chicago, Ill.; Washing- 
ton Iron Works, Los Angeles, Calif. 

In addition to the financial support furnished by the above, numerous offers of 
codperation have also been received. It is impossible for the Committee to accept all 
of these offers for fear of spreading the work over too large an area. A few have been 
chosen for some special purpose. 

You will receive these reports from time to time as the work progresses and the 
data becomes available. Your advice, criticisms and suggestions are earnestly solicited. 


Very truly yours, 
H. G. WoLFRAM 


Secretary, Enamel Division. 
By direction of the Research Committee. 
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CHARLES FERGUS BINNS, D.SC. 


On June 10 at Alfred, N. Y., Charles F, Binns was given the honorary degree of 
Doctor of Science by his collegiate associates as a token of their estimate of his scientific 
accomplishments. President E. Ward Tillotson and General Secretary Ross C. Purdy 
of the AMERICAN CERAMIC SocIETy attended the commencement exercises of Alfred 
University in testimony of the regard and esteem in which Dr. Binns is held generally 
by ceramic manufacturers. Prof. A. S. Watts, director of the pioneer céllegiate ceramic 
department, Ohio State University, was there to tell of the high place earned by Dr. 
Binns in collegiate circles. Several ceramic friends and many of the graduates of the 
Alfred Ceramic School were present to do honor and to give personal expression 
of appreciation of the contributions made by Dr. Binns to ceramic technology and art. 

The annual commencement week of Alfred University was taken as an opportunity 
to honor a man who, for twenty-five years, has so directed the New York State School 
of Clayworking and Ceramics, and who has accomplished such high results in ceramic 
science and art, as to have earned universal approbation. 

Alfred is a small village, nestled between wooded hills on a tiny stream a short dis- 
tance from railroads and main highways and cities. It is without any manufacturing, 
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but in the midst of centers of industrial, mining and trade activities. There is evidence 
that Alfred has been set apart as a charming cloister where man can dream and think 


t be in close contact with the world’s business and manufactur- 


in quiet seclusion and ye 
ing activities. Its location is ideal for such an investigator and thinker as is Dr. Binns. 
lacidness in the human activities 


The scenic beauty of those Allegheny hills and the p 


Whe Flmerican Ceramic ,ociety 
presents this 


STUMOINAL OK APPRECIATION 

of the clear visioned leadership, inspiring 

A instruction, original contribution fo ce— 

-__ gamie knowledge. unselfish service and above all 
the generous fellowship of sxzxae=svsaazsese 


“CHARLES FERGUS BINNS | 


Charter member, ex-President and ex-Secretary of the Society 


_ on this the 
MGENNY-FIENG NMIVERSARY OF HIS DIRECTORSHLP 
_ of the _ 
Tew York State School of Clayworking and Ceramics 
: &# 1900-1925 = 


Presented atthe annual Commencement 
Gxercises of Fiftes University on the Ninth 
day of Fune Nineteen Hundeed Wwenty-five. 


PRES RENT 


GENERAL SECRETARY 


of that village actuated as they are only by natural and intellectual pursuits rather than 


commercial, harmonizes well with poetic and artistic habits of mind of Dr. Binns. 

In Alfred, Dr. Binns, for twenty-five years, has lived in this close relation to nature. 
He has had personal and intellectual contact with the philosophers, historians, scient- 
ists and artists of Alfred University. And he has been only a short distance from the 
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realities of ceramic production and sales. It is this fine harmony of situation and nat- 
ural artistic talents that has given Dr. Binns a distinct if not an unique character as 
instructor in ceramics. This ideal combination of location with natural talents is 
reflected in the direction he has given to the application to ceramics of scientific fact 


and artistic concepts. It is reflected in the transmission of these truths to the inquiring 
youth and to the producer in terms of usable ceramic products. 

To be honored in “his own country,”’ to be deemed worthy of the highest regard by 
those with whom he has labored for twenty-five years, to hold the unanimous loyalty 
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and love of those who have gone from his classroom and laboratory into manufacturing 
plants, to have the universal approbation of the captains of the ceramic industries be- 
cause they have tested and found useful the ceramic science and art as taught and prac- 
ticed by him; these are cherished rewards for having kept for twenty-five years in tune 
with nature and with a mind searching for scientific truths in a cloister near by but out 
of sound of the industrial world. Dr. Binns has frequently had these rewards in spoken 


words and in acts until assurance of their genuineness needed no formal certification, 
yet the honorary degree of Doctor of Science from Alfred University, the testimonial 
of appreciation on parchment from the AMERICAN CERAMIC SOCIETY and the endowment 
fund providing for an annual Charles Fergus Binns Medal are permanent records which 
will tell the generations to come of the big place which Dr. Binns has in university cir- 
cles, in industrial ceramics and in the hearts of his pupils as a ceramist, teacher and man. 


“RE CONCREMATIONE CONFIRMATIO” 


By CHARLES F. Binns! 


“T went down to the potter’s house and behold he wrought a work upon the wheels, 
and the vessel that he made of clay was marred in the hand of the potter and he made it 
again another vessel.’ 

The field of ceramics is very large and includes all the substances which are produced 
from silicate materials and made permanent by fire but in order that this address may 
not exceed the proper limit the discussion will be confined to the origin and develop- 


1 Doctorate Address at 1925 Commencement, Alfred University, N. Y. 
2 Jeremiah, Chap. 18, vs. 3 and 4. 
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ment of the clay ware commonly known as pottery with an ultimate arrival at the 
production of stoneware and porcelain, a consummation involving the attainment of the 
highest skill in ceramic art and engineering. 

It is not a matter for surprise that the primitive potter used clays which were easily 
obtained. In fact, it is certain that the clay itself suggested its own use. Tracks made 
by the feet of beasts and men must have revealed the impressionable quality of moist 
clay and from the suggestion thus provided it is not a great distance to the shaping of a 
jar. The discovery that clay could be hardened by fire was another and equally im- 
portant step. In the semi-tropical lands to which are traced the beginnings of civiliza- 
tion, sun dried clay may have achieved some practical importance but with the exception 
of brick no remnant of this can be found. 

The product of the potter is to be considered, not in any relation to the antiquity of 
man or the age of the earth, but as a distinct tribal or national development. Pottery 
has always formed one of the chief evidences for the guidance of the archeologist. 

The pottery of the Stone Age was made by hand but this does not mean that it is 
all alike. The work of the aboriginal American affords a series of excellent illustrations. 
The northern tribes could not carry large jars on their frequent migrations. It was 
easier to make new ones at each encampment. Therefore, a considerable number of 
undamaged pieces is found but they are evidently for temporary use. Farther south 
where the residence was for longer periods, more time was spent onthe work. It was 
finished and often decorated. The valley of the Mississippi contains many excellent 
examples. Then among the Indians of New Mexico where houses took the place of 
tents the pottery assumes a distinct style and is painted with colors. 

With the knowledge of metal working which characterizes the age of iron the potter’s 
wheel was invented and a new type of clayware appears. The form is now true and 
often beautiful, the surface of the clay is polished and the decorations are founded upon 
the principle that a rotating jar can be overlaid by lines and bands by simply holding 
against it a brush or tube charged with color. Incised lines were produced in a similar 
way by holding a sharp tool against the surface of the moving jar. The spaces between 
these lines were afterwards filled in by patterns of different forms. 

The discovery that pottery could be glazed and thus be made impervious to water 
marks an epoch in-the development of the art. The peoples who never emerged from 
the Stone Age, such as the ancient Britons, did not glaze their pottery. The use of glaze 
is fourtd only in those nations which outgrew this stage very long ago; notably the Egyp- 
tians, the Chinese and the Greeks. The forerunners of the last named people were 
glazing their wares in great perfection fifteen hundred years before Christ and though 
the art declined and was apparently lost, some fine examples remain. Doubtless the 
beginnings were similar to those of other lands and nations but during centuries of prog- 
ress these had been left behind. Documentary evidence in the Chinese empire is said 
to date back to 2500 years B.C. and many centuries before that there was a Chinese 
people. We find then a living nation which has a continuous history of at least 4500 
years and, as this nation has from the beginning been a producer of pottery, it affords 
an unexampled field for the study of the art. We may pass by the very early stages, 
such as those already illustrated, and deal especially with the characteristic feature of 
Chinese work which consists in the use of a high temperature in the firing of the ware. 

I must say a word first about the significance of high temperature and second, 
about the difficulties which attend its use. The essential principle, or what may be 
called the philosophy of the fire lies in the parallel facts that practicable clay must be 
so composed either naturally or artificially, as to be at once compliant and resistant; 
compliant in that the effect of temperature must be strongly evident, resistant in that 
the pieces shall, notwithstanding the compliance, retain their individuality and form. 
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If the former were lacking the ware would acquire no quality, if the latter, the quality 
would be lost in an ultimate collapse. 

Careful experiments have shown that the firing of pottery in ancient times was at 
about the melting point of silver (960°C). So uniformly is this found to be the case 
that it is even conjectured that a silver wire was used as a test. Now this temperature 
produces only a mild redness in the kiln and while it protects the clay from disintegra- 
tion it leaves it soft enough to be cut with steel and until this condition could be changed 
there was no possibility of an improvement in quality. The composition of the clay 
and the intensity of the fire are closely related and, in the process of evolution which we 
are considering, it came to pass that certain clays were found to be almost unaffected 
by the degree of firing which was then usual. What was more natural then than to 
try the effect of an increase in temperature? The result must have been a revelation 
to the potter. It did not come all at once. Probably centuries passed as the gradual 
use of hotter fires rendered possible the employment of wider and wider varieties of 
clay. It also became evident that the clays thus made available were of purer quality 
and hence produced pottery of clearer color and more attractive appearance, until 
ultimately there emerged at about the beginning of the Christian era, a stoneware, hard, 
resonant and durable. This result was achieved by the Chinese and from that time the 
progess was steady and sure. ‘The point is, and upon this I wish to lay stress, that the 
necessary high temperature had been subdued to the use of the ceramist and that upon 
this fact the whole success of ceramic practice depends. 

Stoneware having been perfected as to its essential substance the next step was the 
production of a glaze by which the surface could be made more attractive and which 
would permit the introduction of brilliant color. I have mentioned the occasional 
glazed ware which were made at an earlier period, but the practice of glazing had not 
become general. The use of glaze as an indispensable addition to clay ware must be 
credited to the pottery of the Han dynasty. 

It took a thousand years to advance from stoneware to porcelain and hundreds of 
patient minds and hands labored in the development. The plan was not premeditated. 
Porcelain was not an ideal conceived and consummated but was the result of a slow and 
gradual transition. Hundreds of clays and rocks were treated and tried. The purer 
clays demanded higher temperatures and these in turn made possible the use of purer 
and purer clays. Only one type of clay can be used to make porcelain, pure white and 
so resistant to fire that alone it does not possess the necessary compliance of which 
we have spoken. 

In the 14th Century the Mohammedan potters had found means to clothe their dark 
clay with a white surface and this corresponds exactly to the period when the Chinese 
porcelain makers had reached the summit of their art. During the great Dynasty of 
the Ming Emperors which began in 1368 the finest examples of porcelain were produced 
and the supremacy then gained is still secure. It is not difficult to account for this 
success. The Chinese craftsmen possessed all the qualities necessary for the production 
of fine work, skill, patience and a well-balanced critical sense and they labored in an 
atmosphere of appreciation. 

We can only mention the enameled ware of Spain, Italy, France and Holland, all 
of which were inspired by the same ideal of a brilliant white surface, and pass at once 
to the genesis of porcelain in Europe. Late in the 17th Century the potters of France 
had so refined their preparations and processes that they were able to produce an ex- 
cellent imitation of the Chinese ware. 

It is not quite certain where the priority of this development belongs. In the year 
1690 there is found a published statement referring to the “‘secret of making porcelain 
objects” but this may refer only to the enameled pottery which was then in vogue. 
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Fight years later, however, an English physician wrote, “I saw the poterie of St. Cloud 
with which I was marvellously well pleased for I confess I could not distinguish between 
the pots made there and the finest china ware I ever saw.”’ From the establishment of 
St. Cloud there arose the enterprise at Vincennes which was ultimately transferred to 
Sevres to become the Royal Manufactory of France with King Louis XV as the sole 
owner. In all of these instances the ware made was soft paste china. The true clay 
had not been found in France although search had been made for it. Seventy years 
after the publication of the report of the English doctor it is said that one Madame 
Darnet, the wife of a French physician, found some white clay in a ravine near her home 
at Limoges. She, careful soul, was accustomed to launder her own linen and thought 
that this substance might serve instead of soap. She took a supply home with her and 
showed it to her husband who happened to know of the demand for kaolin. He sub- 
mitted a sample to the King’s chemist, Macquer, who identified it as the much sought 
forsubstance. Sevres was now able to make true porcelain and in 1804 the old and costly 
soft paste was finally abandoned. These kaolin beds are now known to be the best in 
the world. 


Shortly before this time the pure clay had been discovered in Saxony and a porce- 
lain identical in composition with the Chinese was made. ‘There is also a legend re- 
lating to this discovery. The alchemists of that time had two chief objectives, the 
elixir of life which was to enable men to live forever and the philosopher’s stone which 
was to turn base metals to gold. One of these men, Johannes Boéttger by name, was 
employed by the King of Saxony in the search for these secrets. He had occasion to 
use high temperatures and needed crucibles of clay. All that he could find was red 
clay of good quality but which was not sufficiently refractory. Incidentally he made 
from this some excellent brown pottery, examples of which may be seen in museums. 
Those were the days of powdered wigs and Béttger, donning his headgear one morning, 
was struck by its unusual weight. Making inquiry he found that his servant had used 
a new hair powder. He shook some of this from the wig and examined it. It would 
not take fire, it would not dissolve. Remember that the mind of the investigator was 
attuned to the properties of clay and that the idea of porcelain was in the air for the 
King had already made a small collection of Chinese ware. Bottger was naturally 
greatly interested. He tested the new powder and found that he had possession of 
the true porcelain clay. Steps were taken to secure the source of the material and the 
King, with a sublime and regal disregard of the liberty of the subject incarcerated 
Béttger in the castle of Meissen with a corps of assistants and charged them to produce 
results. Thus the well-known Dresden porcelain came to birth. Let us note here that 
discoveries do not come by accident. The mind and the fact come together at the proper 
moment. This had been abundantly illustrated in astronomy, in chemistry and in 
physics. Had our alchemist not been awake to the significance of the phenomena he 
was observing he might have passed them by and the discovery would not then have 
been made. 


In England pottery had been produced from very early times but it was crude in 
quality. The art showed no great advance until the time of Josiah Wedgwood under 
whose influence many improvements were made both in composition and workmanship. 
In 18183 one Miles Mason took out a patent for his Ironstone china the composition of 
which was based upon a curious association of ideas. Mason had observed the smelting 
of iron ore and thought that perhaps the glass-like slag which was drawn from the blast 
furnace might have acquired some of the properties of the iron itself, notably, strength. 
He thought that if he could succeed in incorporating some of this material with the 
substance of his pottery, this in turn might partake of the strength of the iron and so 
prove unbreakable. ‘The slag did, in fact, strengthen the pottery because it consisted 
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largely of lime. But the name Ironstone was given in the belief that this long distance 
association with iron had provided a ware stronger than the common stuff. 


Chinese porcelain or, as it is sometimes called, hard porcelain, is the prototype and 
the standard of all whiteware which are either procelain or an imitation of it. The 
modern ware of the continent of Europe are technically the same as those of the Chinese 
but in England it is different. Not porcelain but china is the white translucent ware 
made there. ‘The original Chinese porcelain in common with almost all ancient ware 
was fired in the kiln but once. The glaze was painted or poured on the piece while in 
the clay state and one fire vitrified the body, fused the glaze and united them into one 
completed work. All true porcelain is made thus to this day except that the modern 
methods of manufacture demand a gentle heating of the clayware before the glaze is 
applied, in order to avoid breakage. T his is merely a concession to factory methods 
and has no effect whatever upon the finished piece. When the French potters evolved 
their translucent ware from the fine earthenware of their regular practice they perpetuated 
the earthenware methods which consisted in a double firing, once for the clay ware and 
a second time for the glaze. These two fires were rendered necessary by the fact that 
the glaze in use was exceedingly fusible and needed only a low temperature to produce a 
brilliant surface. If a one fire process had been practiced, either the temperature must 
have been high enough to harden the clay, in which case the glaze would have been 
spoiled or it must have been low enough to suit the glaze in which event the clay would 
not have been strong enough to endure. Possessing ready to hand a brilliant glaze, 
all that was necessary was to improve the clay mixture sufficiently so that it would 
become white and translucent at the temperature which then served. ‘This was ac- 
complished by the introduction of artificial compounds and the super-addition of the 
glaze completed the work and produced the ware which was called ‘‘pate tendre”’ or 
soft paste. ‘The so-called soft porcelains of France and later, of England, therefore are 
porcelains only in appearance. The technique of their manufacture is quite different 
and therefore I, for one, prefer to withhold the name porcelain, reserving it exclusively 
for the once fired ware. 

Passing by some early endeavors at ceramic production in this country, we find that 
pottery of all kinds, even brick, was at first imported. The so-called colonial ware were 
made in England and printed with American views. A good deal of Chinese porcelain 
also found its way to these shores but in the early part of the 19th Century there grew up 
in Trenton, N. J., a colony of potters, mostly Englishmen. They were attracted to 
the locality by the existence of an abundance of clay which, while not of the finest quality, 
was suitable for the crude household ware which were in demand. When improvements 
were desired English clays were sent for and to this day are very largely used. No 
attempt was made to produce china or porcelain, the manufacturers contented them- 
selves with making earthenware, more or less white, for which there was a large and 
growing demand. 

Not until about the year 1885 was the characteristic American ware known as} 
Hotel china manufactured by the Greenwood Pottery Company. For a long time this 
held the field against all comers but at the present time a ware even better is being 
made in several factories. This ware was especially designed to withstand the hard 
usage of hotel and restaurant service. The body is vitrified and translucent but the 
color is not as good as that of porcelain or English china. Hard porcelain is not made 
here for table use. The same ware, of course, in different form serves for spark plugs 
and electrical insulators and these we make in great perfection but we have never learned 
the art of producing porcelain tableware. The reason is that American potters learned 
their art from the English who make, as we have seen, not porcelain, but china and the 
technique of manufacture of these two wares is widely different. 
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In the progress of our study we have noted that the phenomena which appeared 
from time to time were to a large extent unexpected. The men who practiced the art 
of ceramic production were guided by happenings which they had not intentionally 
planned and for which they were often unprepared. This condition, while it contributed 
to the variety of ceramic product, was not adaptable to the demands of an advancing 
civilization. It was inevitable that some attempt should be made to take advantage of 
accumulating knowledge and to compare the results of experiments. Means were 
sought for measuring and regulating the advance of temperature during the firing 
process. The chemist was called upon for information as to the composition of ma- 
terials and extensive research was carried on in the compounding of glazes and colors. 
It is characteristic of the art of the potter that the craft preceded the science. In 
fact, one of the stumbling blocks lying in the path of progress is the difficulty of per- 
suading those who have been trained in practice that their work cannot be perfected 
without a knowledge of theory. This proving of theory by practice and illuminating 
practice by theory is education. 

In Alfred we are especially interested in the necessary training to be given to those 
who expect to engage in the production of ceramic ware and perhaps enough has been 
said to convince you of the complicated nature of the processes employed as well as the 
intricate constitution of the materials. No one who has not acquired a fairly accurate 
knowledge of the science of chemistry can expect to comprehend the fundamental re- 
lations of substances to each other under conditions of high temperature, especially 
when these substances are themselves of complex composition. A ceramic engineer is 
not necessarily an analytical chemist but he must be familiar with the nature of chem- 
ical reactions so that he can accurately articulate cause and effect and confidently pre- 
dict results. But chemistry is only a beginning. Physical reactions are of equal and 
often greater importance. For instance, the drying of clayware rapidly and safely 
may seem to be a simple thing but an error in this may cause disaster. At the present 
time there are probably more inventions relative to drying than to any other single 
process. Fortunately this problem is not confined to clay and much has been learned 
from the industries devoted to lumber, textiles and even candy making. The processes 
of firing are largely physical. Combustion is a chemical reaction but draft, pressure 
and vacuum are in the field of physics. Nor must we ignore mechanics, the production 
and transmission of power, economical grinding and sifting, wheels for shaping and turn- 
ing, and the application of heavy pressure to steel dies; all of these are part of the 
day’s work in some phase of the industry. 

The quality of clayware is shown either by durability or by beauty. In almost 
every product both of these are evident though one or the other may predominate in 
each case. Sometimes a piece is sold because its appearance is pleasing, sometimes 
because it is strong and useful. Even a brick should play its part in a beautiful struc- 
ture and an ornamental vase should be capable of use. 

“FE Concrematione Confirmatio,” ‘‘out of the fire comes firmness,” “through stress 
we pass to strength.”’ 


NOTES FROM THE CERAMIC SCHOOLS 
Alfred University! 


There are fifteen men graduating in the class of ’25 this June. The following list 
shows where some of them will be placed next year: 


Orray T. Fraser, National Fireproofing Co., Perth Amboy, New Jersey 


1 Joyce Baldwin, Secretary. 
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George H. Garnhart, National Fireproofing Co., Cleveland, Ohio 

Leslie F. McConnell, Carborundum Company, Niagara Falls, New York 
Henry E. Marley, Kier Fire Brick Company, Pittsburgh, Pa. 

David W. Miller, Mellon Institute, Pittsburgh, Pennsylvania 

Marvin H. Pond, Olean Tile Company, Olean, New York 

Harold M. Rice, National Fireproofing Company, Perth Amboy, New Jersey 
Frederick M. Strate, Alfred University, Collegiate Work 

Stephen McK. Swain, Kier Fire Brick Company, Pittsburgh, Pa. 

Duane W. Dailey, Bradford Brick & Tile Company, Bradford, Pa. 


There are no changes in the Departments other than was reported before this 
year. 


Georgia School of Technology’ 


About the only item of news that would be of interest to the readers of the Bulletin 
that we have to report is the research we are taking up in coéperation with the Central 
of Georgia Railway. 

One of the problems will be the dewatering of washed kaolins. In Georgia there 
is a belt of sedimentary kaolins extending across the state for a distance of approximately 
225 miles. ‘This belt varies in width from 20 to 40 miles. 

These clays, contrary to general belief, vary considerably in composition and 
physical properties and are classified in hardness from the flint kaolin to the soft kaolin. 
The soft kaolin alone filter-presses easily. However the preponderance of our de- 
posits consists of what we classify as hard kaolin. The latter clays are not only more 
extensive but are more uniform in composition and color than the soft type. However, 
due probably to either the high colloidal content or the presence of free silicic acid, these 
clays do not filter-press easily. 

Therefore our problem will consist in finding suitable electrolytes to coagulate this 
material and thus permit it to be filter-pressed, and also to investigate the feasibility 
of the use of a continuous steam drum drier for dewatering the clay slip. This problem 
will also include the tabulation of the costs of the filter press method versus the steam 
drum method. Laboratory work will be conducted in our department and the practical 
work in one of the clay washing plants that has volunteered to codperate with us. Since 
our sedimentary kaolins contain from 80 to 95% clay matter, we will also determine the 
advisability of the manufacturer of whiteware refining these clays at the factory, 
which would save the cost of dewatering the clays which is now done by our clay wash- 
ing plants. 

The second problem will be an investigation to determine the best methods of ob- 
‘taining a uniform blend of materials suitable for definite ceramic purposes. At the 
present time our clay washing plants are unable to deliver to the ceramic industry, 
materials that are uniform throughout any great length of time. 

A third problem will be an investigation to determine the adaptability of certain 
of our clays for the manufacture of saggers. Saggers not only must be able to resist 
the temperature but must not deteriorate on continued heating. Most saggers flake 
off, after repeated use, and, in adhering to the glazed ware, ruin hundreds of thousands 
of dollars worth of ceramic products annually. The work done so far on some of our 
clays indicates that they will to a large extent eliminate these difficulties. 

W. H. Vaughan, who receives his master’s degree in Ceramics this year from the 
University of Illinois, will join us June 15, to engage in this work. 


1 A.V. Henry, Professor, Ceramic Engineering. 
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North Carolina State College! 


1. No graduates. 

2.3% George Reed Shelton appointed Assistant Professor, effective Sept. 15, 
1925. Will handle classes in Glass, Cements, Whiteware and Enamels. Dr. Shelton 
comes from the University of Saskatchewan. 

3. Ceramic building and kiln laboratory expected to be ready for occupancy at 
beginning of next college year. 

4. Department will have 20 to 30 students next year. 

5. Enrollment in Ceramic Correspondence Courses has passed 100 and is steadily 
growing. 

6. Department has made a complete survey of the ceramic industries of the state 
in the past year and will complete a survey of the ceramic raw materials by July 1, 
1925. 


Ohio State University? 


Prof. Arthur S. Watts, head of Ceramic Engineering at Ohio State University, 
announces the following additions to the teaching staff of that department. 

John I. Carruthers, Assistant Professor of Ceramic Engineering. Samuel R. 
Scholes, Special Lecturer on Silicate Technology. Frank C. Westendick, In- 
structor in Ceramics. 

Mr. Carruthers is a native of Colorado but a graduate of Ceramic Engineering at 
Ohio State. He has had practical experience in Terra Cotta and in heavy clay products 
manufacture and for the past two and a half years he has been Ceramic Engineer of the 
Harrop Tunnel Kiln organization. He will bring to this department all the most mod- 
ern engineering knowledge in manufacture, drying and firing of ceramic wares. ~ 

Dr. Scholes is a leading scientist in the field of glass technology and is chief chemist 
of the Federal Glass Company of Columbus. He received his doctor’s degree from 
Yale and was for several years Assistant Director of Mellon Institute of Industrial 
Research at Pittsburgh. Dr. Scholes has also had a wide experience in commercial 
glass manufacture and will by a series of lectures give to the students of ceramics a 
knowledge of the technology of silicates and glass manufacture not heretofore made 
available at Ohio State University. 

Mr. Westendick has been student assistant during the past year and is advanced 
to the position of instructor. He has specialized in the study of the physical properties 
of clays and will have this subject in his charge. 

James T. Robson who has been instructor in Ceramics:for the past 6 years is 
leaving the department and will be attached to the Harrop Tunnel Kiln organization. 


University of Washington? 


M. E. Reynolds obtains his bachelor’s degree in ceramics this month. His thesis 
subject is, “A study of the casting properties of some refractory clays of Washington.’’ 
Mr. Reynolds is the eighth graduate from the ceramic department of the College of 
Mines to be actively engaged in ceramic work. 

Other ceramic research work was completed this quarter by graduate students. 
H. E. Brandebury, holder of a codperative research fellowship in the College and the 
U. S. Bureau of Mines, completed his thesis on “A preliminary study of some high- 


1A. F. Greaves-Walker, Professor, Ceramic Engineering. 
° A. S. Watts, Professor, Ceramic Engineering. 
* Hewitt Wilson, Professor, Ceramic Engineering. 
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temperature refractory oxides.”’ C. E. Curtis, who obtains his master’s degree in 
chemistry, completed his thesis on, ‘The development of metal enamels using the felds- 
par, flint and quartz of Washington.”? Roland J. Clark, a ceramic graduate from the 
New York State School of Clayworking and Ceramics at Alfred University, has been 
appointed research fellow for the year 1925-26 and will report for work July lst. J.R. 
Gednetz and Prof. Wilson will continue the research work on kaolin washing, white- 
ware pottery studies and refractories throughout the summer. A. S. Fahrenwald, 
metallurgist for the Bureau of Mines station at Moscow, Idaho, will act as consultant 
for the Seattle station in problems relating to kaolin and coal washing. Dean Milnor 
Roberts of the College of Mines will cover the states on the Pacific slope on a survey 
of possible sources of light weight building materials. During the spring quarter the 
upper-class ceramic students have made detailed inspection trips with reports on the 
plants of the Builders Brick Co., at Seattle; The Denny Renton Clay and Coal Co., 
at Renton and Taylor and the Northern Clay Co., at Auburn, Wash. 


VOCATIONAL CLASSES IN CERAMICS TO BE ESTABLISHED 


U. S. Potters Association and Ohio Ceramic Industries Unite in Work! 


There was a very good attendance at the meeting held jointly with the Managers, 
Superintendents & Foremen’s Forum at the East Liverpool Country Club the evening 
of May 22, 1925. ‘The purpose of the meeting was to present the subject of Vocational 
Training in Ceramics to the School Board of East Liverpool, in the hope that definite 
action would be taken and a course instituted when school reopens in September. 

The School Board and representatives of the Trades and Labor Council and Na- 
tional Brotherhood of Operative Potters were guests at the meeting. Arthur S. Watts, 
who is Director of the Ceramic Engineering Department at Ohio State University, 
and Ross C. Purdy, Secretary of the AMERICAN CERAMIC Socrety, were also present. 

After a very excellent dinner, President Anderson introduced Joseph M. Well as 
toastmaster. Thomas A. Shegog, ceramic engineer of the Sebring Potteries, presented 
a paper on ‘“Technical Education Methods,” with special reference to those in use in 
Europe. Mr. Shegog outlined the various kinds of schools, colleges, etc., used in teach- 
ing ceramics, with special reference to those in Germany and England. 

A. V. Bleininger presented a paper on “Technical Training in the United States,” 
with special reference to ceramics. He briefly sketched the history of ceramic knowledge 
and ceramic education down to the present time, and touched upon the work of the 
night school he has been conducting in Newell, W. Va. 

E. L. Heusch, Supervisor Trades and Industries, Department of Education, Colum- 
bus, Ohio, made an address on ‘‘Vocational Training in Ohio.’’ He outlined the va- 
tious methods used to give this training in other industries in the state of Ohio, and ex- 
plained that no work of this sort had yet been done in ceramics. He also explained 
just what steps were necessary in order to secure state and federal funds to help the 
School Board of East Liverpool support such a school in ceramics. 

Jason H. Brooks, President of the East Liverpool Board of Education, made a short 
address, stating that the Board of Education was in sympathy with the movement, 
and would seriously consider such a course immediately. 

There was much interest shown in this movement, and it is the belief of the officers 
that this movement will be successful, as far as East Liverpool is concerned: East 
Liverpool was selected by the Executive Committee as the logical place to start the 


1W. Keith McAfee, Secretary-Treasurer. 
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movement, because ceramics is practically the sole industry of this district, and it was 
thought that, therefore, there would be a more general interest in ceramic education 
than at any other point in the state. It is their purpose to extend this training as may 
seem advisable. 

Those present were: 


The Carrollton Pottery Co., The Owen China Co., W. I. Pope, The East Liverpool 
Potteries Co., The Colonial Co., Arthur S. Watts, Edwin Chetwin, J. M. Wells, The 
C. C. Thompson Pottery Co., DeWitt D. Irwin, Albert Bright, Thos. H. Cartwright, 
Harry Larkins, Thos. B. Anderson, Wm. J. Hall, Jr., W. Keith McAfee, John J. Orr, 
Frank Witherow, Thos. A. Bayley, J. H. Hepplewhite, R. V. Miller, Harry Jenkins, 
Wm. Watkins, H. J. McMasters, Ed. Carson, Albert Reidy, Bert Thorley, Hugh Meek, 
J. Frank Flower, Harry Deidrick, A. H. Aufderheide, Chas. Ashbaugh, H.R. Burson, 
C. A. Geisz, John Duffy, W. E. Geisz, J. T. Watkins, R. L. Baxter, C. F. Cannell, James 
Hall, Harry Bossen, Henry L. Koenig, A. V. Bleininger, C. G. Herbert, J. M. Davidson, 
T. A. Shegog, Smith Anderson, James Eardley, Enoch Faulkner, James Miles, W. L. 
Orms, Edward E. O’Neal, C. O. Bortner, Marion Shiveley, C. L. Pitcock, George W. 
Gosser, Theo. L. Koenig, John Pugh, O. N. Neal, J. D. Whitmer, E. Boardman, 
Samuel L. Earley, D. M. Cronin, Wm. Kress Cronin, C. A. Goodballet, Chas. F. 
Goodwin, J. M. Manor, Fred Schmid, J. B. Elliott, School Board Supt. and Clerk, 
J.C. Higgins, Will T. Blake, James Sexton, The Crescent China. Con 36 sai: 
Walker, J. W. Peckham, Ross Purdy, E. L. Heusch, Wm. Frost, I. A. Kruson; © jf, 
Kirk, W. E. Rice, P. D. Helser. 


AN IMPORTANT COMPETITION 


The Art-in-Trades Club! of New York announces a competition which, it is believed, 
will stimulate creative effort on the part of American designers, architects and manu- 
facturers. 

The program of this competition includes two projects—one the decoration and 
furnishing of two rooms at a cost estimated to be within the resources of a family with 
a yearly budget of $6000; and the decoration and furnishing of three rooms at a cost 
deemed appropriate for a family having an income of $30,000 or more. 

Direct copies of old styles or obvious imitations of old designs will be barred from 
consideration. On the other hand, it is emphasized that the purpose of the competition 
is not to encourage the submission of eccentric or sensational in treatment, but rather 
to encourage the creation of designs that, while recognizing our present traditions, will 
carry forward the expression of these traditions into new and pleasing forms, suited 
for American homes. 

The prizes will be $1250 for the design considered most successful by the jury 
for each of the two rooms involved in Suite A; and $1500 for the most successful design 
for each of the three rooms involved in Suite B. The two prizes offered for Suite A 
may be awarded to a single competitor or to two different competitors; those for Suite 
B to single competitor, or for two rooms to one competitor and the third room to another, 
or for the three rooms to three different competitors. A jury of five members appointed 
by the Art-in-Trades Club will pass upon the drawings and announce the awards on 
Oct 1925: 

In announcing this competition the Club expressed the belief that ‘‘the initiation 
of such a movement in the near future was essential to the healthy well-being and prog- 
ress of American industrial art.’’ Continuing as follows: ‘“The psychological moment 
for the inauguration of such a movement seems to be upon us. With the coming of 


"The American Magazine of Art, June 25, 
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the great Exposition of Modern and Decorative and Industrial Art in Paris this summer, 
at which the United States will not be represented because we have not yet developed 
material suitable for display in the new spirit, the time is ripe for an awakening of our 
own efforts.” It is for this reason that the competition is instituted. 

Copies of the program of this competition may be obtained by addressing the 
Secretary of the Exhibition Com. of the Art-in-Trades Club, 34 East 38th St., New York 
City. 

The Art-in-Trades Club previous to this time has held three annual exhibitions of 
interior decorative art in New York at the Waldorf-Astoria, at which they have brought 
together, in a series of twenty or more furnished rooms, examples of original wall cover- 
ings from France and England, antique furniture, and fine specimens of modern crafts- 
manship, both from original designs and in reproductions, together with rooms de- 
signed by present day decorators. 

1“From an aesthetic point of view, no other exhibition can excel that of Louisiana. 
And the chief charm of the whole exhibit, from this point of view, is the exquisite 
Newcomb Pottery—vases and bowls, all with a background of blue, and patterns of 
Southern flowers and vines in relief and color. The placard of the exhibit explains that 
this ware was developed in the Newcomb School of Art, that it rapidly became famous 
and has taken several prizes. That it should take prizes and be famous is easy to be- 
lieve; one would like to buy enough to put at least one piece in every room in the house. 
But like all gems, Newcomb Pottery comes high.”’ 


THE CERAMIC SOCIETY OF ENGLAND 


A recent membership list of the Ceramic Society of England at the end of last 
Session totalled 676 members, made up as follows: 


Honorary members 
Collective members 
Individual members 
Student members 


The present Session opened with a meeting of the Refractory Materials Section at 
Wembley, when the following papers were read and discussed: 


“A Comparison of Gas and Coke Fired Drying Stoves together with a Description 
of the Construction and Operation of the Htttenes Coke Fired Air Blown Furnace,” 
by T. W. Barley. 

‘Some Properties of Clay Sillimanite Mixtures,” by H.S. Houldsworth. 

“The Influence of Exposure on the Chemical and Physical Properties of Certain 
Fireclays,” by W. Hugill and W. J. Rees. 

“On the Action of Heat on Kaolinite and Kaolinitic Clays,” by W. Vernadsky. 

“ Alumina-Silica Minerals in Firebricks,”’ by W. J. Rees. 

“The Action of Heat on Kaolinite and Other Clays,” Part IJ, by J. W. Mellor 
and A. Scott. 

“X-Ray Investigation of Clays and Other Ceramic Substances. Researches into 
the Application and the Practical Value of the Method,” by Assar Hadding. 

“Note on the Storage of Silica, Refractories,” by W. je oRees: 

“The True Specific Gravity and After Expansion of Lime-bonded Silica Bricks,”’ 
by W. J. Rees. 


1 The Manufacturers Record, May 21, 1925. 
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“A Rapid Method for the Determination of True (or Powder) Specific Gravity,” 
by W. Hugill and W. J. Rees. 


This meeting was followed by the usual monthly meetings at Stoke-on-Trent when 
the following papers were given: 


October. 


“Some More Experience upon the Dorr Mill and Some Notes about Swedish Feld- 
spar Industry,” by A. S. W. Odelberg. 


November. 
“Pinholes and Some Other Things,”’ by Harold tPlont: 


December. 
“Notes on Crushing and Grinding Mills,” by F. Lane. 


January. 


“Question Box,’’ by various authors. 


February. 


“Tile Dipping Machines,” by C. Reynolds. 
“Visit to the Osmosis Plant at Karlsbad,” by S. R. Hind. 


March. 
“Dust Counting,” by E. lL. Middleton. 
April. 


“A Note on Whieldon Pottery,” by W. Emery. 
“A Note on Frit Kilns,” by S. R. Hind. 


BUREAU OF MINES TRANSFER ORDERED BY THE PRESIDENT 


Transfer of the Bureau of Mines and the Mineral Statistics Division of the Geo- 
logical Survey from the Department of the Interior to the Department of Commerce 
was made in an Executive order issued by President Coolidge. 

The transfer is made in the interest of more efficiency and economy, and was 
recommended by Secretary Work of the Interior Department more than a year ago. 

The Bureau of Mines is the second to be transferred by Executive order from the 
Interior Department to the Department of Commerce. ‘The first was the Patent Office. 
That transfer also was recommended by Secretary Work, who has given much attention 
to the reorganization of the Government departments to prevent duplication of work and 
more efficient and economical administration. 

The appropriation for the Bureau of Mines, amounting to about $2,000,000 is also 
transferred to the Department of Commerce, together with the equipment of the bureau. 

Two offices of the Bureau of Mines will remain under the Interior Department, those 
engaged in coal, oil and other mineral land leasing work. 

The research laboratories in the Department of Commerce carry on investigation 
into the quality of materials for manufacture of porcelain, whereas the Bureau of Mines 
laboratories carried on research into raw materials for porcelain manufacture. The 
Department of Commerce laboratories carry on investigation into the qualities of fuel, 
whereas the Bureau of Mines laboratories tested fuel as to its qualities. The Depart- 
ment of Commerce contains a division for service in domestic distribution and foreign 
trade in mineral products, the Bureau of Mines carried on work of economic character 
of much the same implication. The Department of Commerce provides statistics 
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of mineral production every 10 years, in some cases every two years, whereas the De- 
partment of the Interior provides statistics of mineral production every year and in 
many cases every month. 

While by constant adjustment conferences and the appointment of codperative 
committees a considerable amount of the actual duplication has been eliminated during 
the past four years, nevertheless such duplications cannot be eliminated and the con- 
fusion of citizens in dealing with different Government departments for different pur- 
poses cannot be planned out unless single-headed authority is given for functions having 
the same general major purpose. 

Over a year ago it was recommended to the joint committee on reorganization of the 
executive departments that the Bureau of Mines should be placed in the Department 
of Commerce. ‘The transfer made today presages action by the Congress and opens the 
way for the transfer to the Department of the Interior of bureaus from other executive 
branches of the Government administering public lands and public works, as recom- 
mended by this committee. H. Foster Bain has recently resigned as director of the 
Bureau of Mines. His successor will be appointed by the President under the law. 
Undoubtedly, however, the appointment will be made on the advice of Secretary Hoover, 
under whom the Bureau will now come. 


TEN YEARS OF INDUSTRIAL AND SCIENTIFIC EFFORT (1914-24) 


The last ten years have seen prodigious efforts exerted in the domains of scientific 
and industrial chemistry. 

The volume “1914-1924” which the “Societe de Chimie Industrielle” is preparing 
to publish, brings these into relief for all the specialties of applied chemistry. It will 
establish equally the economic balance of each of the industries of France connected 
with chemistry and will present the development in the colonies of the production 
of raw materials needed in these industries. 

This important work will present voluminous reports prepared by persons com- 
petent in the world of Science and Industry. There will be nearly 3000 pages of quarto. 
Subscription is now open at 120 francs until June 1925. After that the price will be 
200 francs. 

Subscriptions will be received by La Societe de Chimie Industrielle, 49 Rue des 
Mathurins, Paris. 


THE CARBORUNDUM RADIO DETECTOR UNIT 


Another chapter has been written in the romance of carborundum. The Carbo- 
rundum Detector Unit is of the cartridge type and is made with carborundum specially 
manufactured and tested for radio use exclusively. It is fixed and permanent; no ad- 
justments are necessary. It remains sensitive indefinitely and will not burn out. It 
makes possible a sharper tuning, the reception of clear true tones, greater selectivity 
and greater volumn and distance on any properly constructed reflex or crystal set. 
It can be used in place of a detector tube with splendid results. 


SILLIMANITE MINE DISCOVERED IN INDIA 


A mine containing unlimited quantities of sillimanite, the best refractory material 
known, has been discovered in India and the right to work it has been acquired by Henry 
A. Golwynne, New York importer of chemicals, it is announced by Mr. Golwynne’s 
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office, 26 Cortlandt Street. Mr. Golwynne intends to import the mineral in large 
quantities to the United States, and one test shipment is already on the way. 

The mine is about 100 miles from Calcutta and within two or three miles of a rail- 
way. The extraction costs are small, for the ore lies on the surface of the ground in 
tremendous boulders, some of them as much as 100 yards wide and 100 yards long. 

This is the first deposit of sillimanite in large quantities to be discovered. The 
mineral has long been greatly desired by all users of refractory materials. Industrial 
engineers have long recognized the extremely great value of sillimanite as a refractory 
material. According to the Chemical Trade Journal of London, “‘Sillimanite has many 
valuable properties which render it suitable for use as a refractory material among 
which are strength and toughness, a high melting point (1810° C) and stability at that 
temperature, low coefficient of expansion, low electrical conductivity, freedom from 
volume changes, neutral reaction and resistivity to corrosive slags and to oxidizing and 
reducing condition.” 

According to the Chemical Trade Journal and Chemical Engineering, London, bricks 
made of natural sillimanite have been recently tested in England with great success. 
They have been used in Babcock-Wilcox boilers, and it was found that after having been 
brought to a temperature which would completely melt other types of refractories, the 
sillimanite bricks remain in virtually perfect condition. 


A FRIENDLY CRITICISM! 


Ceramic Education 


A period of anniversaries goes by and a month does not pass but that a centenary is 
announced; the “weeks” follow one another, the speeches resound and are repeated by 
all the echoes, singing the praises of the modest pioneers who were always at the origin 
of great industries. 

After the centenary of Portland cement in the course of which we were apprised 
that the small mason Aspdin had had the idea in 1824 to patent under the name now 
become universal the product that Vicat had invented in 1818, now the University of 
Columbus (Ohio) has consecrated the ‘‘week”’ of 15th to 21st of February to celebrate 
the thirtieth anniversary of the organization of schools of ceramics or of the courses of 
this industry taught in different colleges of the United States. 

In the course of this manifestation they did not fail to call attention to the efforts 
of Herman A. Seger in Germany and of Karl Langenbeck in America to put the industry 
of ceramics on the basis of a true science. But the part taken by Edward Orton, Jr. 
was also made evident in the development and in the systematic application of scien- 
tific methods recommended by his seniors, and which facilitated the discovery of new 
machines, new processes of treatment and mixtures of materials with a view to improve 
the production, to render it more economical and more fruitful. 

If it is undeniable that the efforts which Orton made thirty years ago are of para- 
mount interest, it is very probable if the old archives of Sévres, Vierzon, Limoges or 
elsewhere, were dug into, that it would also be possible to organize here (in France) a 
“week” in the course of which there would be discovered a savant or even a simple 
brickmaker whose works would have been the basis of the ceramic industry in France 
and perhaps abroad as well. 


1 This notice appeared recently in Revue Materiaux Construction Travaux Publiques, 
published in Paris, France. Translated by Louis Navias. 
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CALENDAR OF CONVENTIONS 


Organization 
Am. Assn. Advancement of Science ~ 
Am. Assn. of Flint and Lime Glass 
Mfrs. 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) 
(Summer Meeting) 
(Fall Meeting) 
. Electrochemical Society 
. Engineering Council 
. Foundrymen’s Association 
. Gas Association 
. Inst. of Min. and Met. Engineers 
. Soc. of Mechanical Engineers 
. Zinc Institute 
Assn. Iron and Steel Elec. Engineers 
Coal Mining Institute of America 
Common Brick Manufacturers Assn. 
Institution of Chemical Engineers 
Mining and Met. Society of America 
Natl. Association of Manufacturers 
Natl. Exposition of Power and Me- 
chanical Engineers 
Natl. Exposition of Chem. Industries 
Natl. Paving Brick Mfrs. Assn. 
Natl. Safety Council 
Optical Society of America 
Sand-Lime Brick Association 
Soc. of Chem. Industry 
Natl. Society for Vocational Education 
Natl. Exposition of Coal Mining Ma- 
chinery 


Date 
Dec. 28—Jan. 2 


July, 1925 


Feb. 8-138, 1926 
July 4-11, 1925 
Oct. 1, 1925 
Sept. 24-26, 1925 
Jan., 1926 

Oct. 5-9, 1925 
Oct. 12-16, 1925 


Place 


Kansas City, Mo. 
Atlantic City, N. J. 


Atlanta, Ga. 
Toronto, Canada 
New York City 
Chattanooga, Tenn. 


Syracuse, N. Y. 
Atlantic City, N. J. 


Aug. 31-Sept. 5, 1925 Salt Lake City, Utah 


Nov. 30—Dec. 3 
April 27-28, 1926 
Sept., 1925 

Dec. 9-11, 1925 
Feb., 1925 

July 138-16, 1925 
Jan 12,1925 
Oct. 26-28, 1925 


Nov. 30—Dec. 5 
Sept. 28-Oct. 3 
Jan., 1926 


- Sept. 28—Oct. 2 


Oct., 1925 

Feb. 9-15, 1926 
July 13-17, 1925 
Dec. 3-5, 1925 


Dec. 2-5, 1925 


New York City 
St. Louis, Mo. 
Philadelphia, Pa. 
Pittsburgh, Pa. 


Leeds, England 
New York City 
St. Louis, Mo. 


New York City 
New York City 


Cleveland, O. 
Ithaca, N. Y. 
New Orleans, La. 
Leeds, England 
Cleveland, Ohio 


Cincinnati, O. 
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EDITORIALS 


WHAT THE SOCIETY IS AND WILL BE 


The purposes of the Socigty are limited to promoting activities in sup- 
port of researches and education in the science and technology of ceramic 
production. ‘The Society operates through committees, meetings and 
publications. ‘The seven Industrial Divisions of the Socity are self- 
organized and motivated, each according to rules of its own formulation 
not in conflict with the general constitution and by-law provisions. Repre- 
sentatives from the Divisions make up the general committees, as also the 


Board of Trustees, thus making a democratic, 


“home rule’’ federation of 


all ceramic industrial groups, coérdinated through a central office and board 
of control for the purpose of promoting research and education in ceramics 


generally. 


The Society as now operating does not conduct laboratory investiga- 
tions. The committees do search the literature for the purpose of com- 


piling data, bibliographies and references. 


The Divisions and Local 


Sections hold meetings for the purpose of reading and discussing papers 
and committee reports. The Society publishes a Journal monthly in 
which is recorded the papers, discussions and committee activities. It 
also issues bibliographies and other collected information. 


The Socigty is representative of all ceramic 


interests, the producer and 


user of ceramic products, the press, the schools, the research bureaus and 
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institutions. The financial, moral and intellectual support necessary to 
maintain such a central organization comes from those persons and cor- 
porations who believe in technical advancement through research and 
education. | 

The Society, as now constituted, cannot finance research nor conduct 
schools. It can continue to plan and advise on ways and means of making 
investigations, to collect and broadcast information. ‘Trade associations, 
institutes by trade groups, the trade press, the universities, the art schools 
and clubs, the Federal bureaus, and the state surveys are essential factors 
to technical advancement in ceramics. ‘These the SocIETy encourages and 
codperates with always. The ceramic departments in the Federal bureaus 
and some of the ceramic schools resulted directly from promotional ac- 
tivities initiated by this SOCIETY. 

The Society codperates with all organizations which deal with things 
relating to ceramic. manufacturing. 

Realizing the effectiveness of each group dealing with its own peculiar 
manufacturing problems, the SOCIETY proposed that manufacturers of 
like materials, through their respective trade organizations have a joint 
Research Institute. A scheme was presented and is being considered 
whereby these several institutes may collaborate and, on problems of com- 
mon interests, join in support. The SocreTy has even gone further in 
proposing that when all the industrial groups will have organized Research 
Institutes that they take over the Society and make it a joint means of 
promoting their several research and educational activities. Such would 
be the natural and the most economical outcome, for surely this SOCIETY 
will continue to be truly representative of all ceramic interests and there 
ss no need of another central pooling agency in ceramic research and educa- 
tion. Form of organization, control and activity are readily amended to 
conform to the most productive service. Neither personal nor organiza- 
tion prejudices need be a factor. The AMERICAN CERAMIC SOCIETY will 
continue because it is of, by and for all ceramic interests, personal, corporate 
and institutional. 


A GRADUATE FROM THE “SCHOOL OF HARD KNOCKS”? 


Carrying last month’s editorial a little further, not so very many months 
ago a learned professor made the statement: ‘I tear out the advertise- 
ments from all my magazines as soon as they come.” It so happened that 
he was asked during the course of the conversation ‘“‘where could such a 
particular article be obtained?” and his reply was he did not know. The 


1Sent in by a member of the Society, himself a graduate of the school of “hard * 
knocks.” 
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article in question is one that is nationally advertised and if he had been a 
reader of the advertisements, he would know where to obtain the article. 

Surprising as this may seem coming from a college professor, one whom 
you would expect to be a careful reader of advertisements, these cases are 
in the minority. Nevertheless, the advertisements not only in the Journal 
but all publications, carry a certain amount of information which, if 
properly analyzed, will serve as an education on the thousand and one 
things on the market. 

Take for instance the Ingersoll-Rand Co. Recently they advertised 
their “service” and along with that they told of the many, many jobs their 
air drills and hammers were put on before they were placed on the market. 
After reading their advertisement we concluded there was considerably 
more to air drills and hammers than the average person had any idea of. 

The Hercules Powder Co. have also carried on educational advertising 
telling of the way in which the ancients used to break stone, etc. It was 
of course, all bringing the reader up to the present day item they were 
manufacturing. 

Now that the Educational Committee is starting on an educational cam- 
paign, those who are in the school of hard knocks, and those who were 
taken from school because of family necessities like Josiah Wedgwood, 
are eagerly watching for a pictorial description of the various things 
taught them. 

Take, for instance, a pump recently shipped to the mountains of Central 
America. It arrived from the United States and the college engineer 
on the job was called away to another section needing his immediate at- 
tention. His departure left a student from the school of hard knocks in 
charge. ‘The pump was needed badly but, being dismantled, could not be 
used. The company had previously met with such incidents and were 
prepared in this case—the result was a pictorial and plain English de- 
scription of how to put the pump together. ‘This did wonders for the manu- 
facturer of these pumps and he is “‘cashing in’’ on it by selling to farmers 
who do not know any more about pumps than we do about what will 
happen next week. 

Advertising in itself is an art, capable of being used to tell in words and 
pictures what is being done. ‘ake away advertising and this would be a 
sorry place to live these days. To read and study the advertisements 
for only a minute, is like taking a short course in college—all the ‘dry 
rot” is removed and only the important items mentioned, enough so that, 
if you are interested, you can get all the technical details if you desire them. 
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STUDY OF KILN LOSSES—AN EXAMPLE OF VALUE ACCRUED 
FROM COOPERATIVE RESEARCH! 


By GrEorGE A. BoLE? 


About four years ago, Mr. Bleininger then with the Bureau of Standards, approached 
the heavy clay interests of the country through their respective associations in regard 
to research into the firing of heavy clay wares. 

Mr. Bleininger was, I believe, working through the AMERICAN CERAMIC SOCIETY 
and the National Research Council. 

Four of the associations approached took kindly to the idea and formed a Central 
Executive Committee, which committee instructed Mr. Bleininger as chairman, to 
select a Technical Committee, which he did. The research was planned by and carried 
out under the general supervision of this committee. 

Less than a year after the field work of this investigation was completed, a group of 
refractory manufacturers approached the ureau of Mines in regard to the possibility of 
carrying on investigations into the economy of firing refractory wares. Satisfactory 
arrangements were made through a committee of the Refractories Manufacturers 
Association. 

The main differences in the two investigations were in method of financing and im- 
mediate purpose. ‘The heavy clay investigation was financed by four heavy clay in- 
dustries as a whole and the Federal Bureaus—Mines and Standards. The refractories 
investigation was financed by the plants visited in codperation with the Bureau of 
Mines. 

Field work of the heavy clay investigation was a general survey in a large field, the 
main purpose of which was to gather information. The refractories investigation has as 
its aim a demonstration of possible economies based on available information. 

I wish to give you in a very sketchy way, some ideas in regard to co6perative re- 
search as carried out by the Government together with a few of the many interesting 
developments during the tests. My main purpose, however, will be to give you some 
idea in regard to what men in a position to know, think of these and similar researches. 

My manuscript is therefore more than half either entire letters or excerpts from 
letters received in reply to inquiries sent out to the men who were in closest touch with 
the work. 

It is as Mark Twain once remarked about a book that he was writing. He said that 
“it was both good and original. The part that is not original is good and the part that 
is not good is original.”’ 

In planning any researches in coéperation with industry, such as those in the firing 
of clay wares, there is always a well grounded difference of opinion as to how the work 
should be conducted. 

We invariably have the group who believes that the only sure way to gather a last- 
ing and increasing benefit is to solve the fundamentals once and for all. This group 
would carry out a research such as the heavy clay research under very accurately con- 
trollable conditions which would be capable of duplication from time to time, each phase 
of the work being attacked separately under conditions where one variable is studied at 
a time, all other factors being kept constant. 


1 Presented before the Summer Meeting of the AMERICAN CERAMIC SOCIETY, 
Toronto, Canada, July 9, 1925. 

2 Superintendent, U. S. Bureau of Mines, Ceramic Experiment Station, Columbus, 
Ohio. 
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At the other extreme is a group of so-called practical men who hold that-.we really 
have a great mass of information that has never been put to work to the limit of 
possibilities. Why not use what we have so as to make it understandable to, and usable 
by the man on the plant? 

Both concepts are of course correct. We do need more fundamental data. ‘There 
are some phases of the problem of fuel economy which cannot go forward until we have 
_ Such data, but it is just as true that the data cannot be put to work except it be made 
available to the man on the job through considerable tutelage and much demonstration. 

Both schools of thought were fortunately represented on the committee which 
outlined the heavy clay investigation. 

The committee in charge was convinced as a whole that we did not know enough 
about kiln operation to be able to outline a fundamental research intelligently, but should 
first survey the field, leaving to a later “te the more detailed study of each separate 
kiln operation. In addition to the gathering of this very general information they felt 
that much practical good could be accomplished by applying the fundamentals that we 
already had to the fuel economy problem. 

The plans as finally agreed upon were to have the water-smoking and the oxidation 
of clay wares studied in a fundamental way at two of the Government bureaus and to 
study quantitatively the heat necessary to fire clay wares at one of our universities. 
It is worthy of note that none of these problems are yet completed although much good 
work has been done on each of them. 

The field work consisted of sending a crew of six men—three ceramic engineers and 
three fuel engineers with laboratory car to plants firing various types of heavy clay 
wares in various types of kilns using various fuels. In all, twelve plants were visited. 

The types of kilns tested were—round and rectangular down draft; continuous 
chamber, car tunnel and semi-scove. The ware fired was common brick, face brick, 
hollow building tile and paving brick. Natural gas, producer gas, fuel oil and coal 
were the fuels used. 

Most of the kilns tested were equipped with natural draft induced by either single 
or multiple stacks. Natural, forced and induced draft, with a combination of both 
forced and induced in one instance, were investigated. 

The field work had, in general, three aims: (a) the collecting of engineering data in 
regard to kiln design; (5) a study of the heat distribution (heat balance); (c) the applica- 
tion of available information to the practical art of kiln firing. The third item consisted 
of a study of possible economies in fuel, kiln turnover and in the production of a superior 
product. 

The results of the laboratory studies in water-smoking and oxidation which would 
have been very helpful were of course not available at the time the field work was being 
carried out. Laboratory control methods were gradually developed but were of little 
service, so far as a more efficient field work was concerned, until near the end of the 
investigation. 

It was not to be expected that a crew of young college graduates, even under com- 
petent supervision, with little back of them beside theory could get in a single demon- 
stration the ultimate efficiency out of a given kiln. They did, however, demonstrate the 
methods whereby large savings could be and were later realized not only on the plants 
visited but at many plants where similar work has been done with this work as a basis 
and inspiration. 

It was thought before the tests started that, as the investigation progressed, the 
crew would be able to make a much better job of it. With the exception of the heat 
balance work where technique is so large a factor, this did not appear to be the case, due 
to the fact that each succeeding test was so different from the preceeding type of kiln, 
raw material, ware fired and fuel used. 
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The task of correlating, tabulating and analyzing such a heterogeneous mass of 
data as that gathered during such an investigation was a monumental one and the 
conclusions drawn are at best only tentative. 

Those unfamiliar with research who expected a recipe for firing all types of clay 
ware with all kinds of fuel in all types of kilns to result from the investigation were dis- 
appointed with the work. Those who realized from the beginning that such a research 
could be expected to form only the basis for further work, both fundamental and prac- 
tical, were pleased. 

All comments which have come to our ears have lined up somewhere between these 
two extremes. 

A later investigation was undertaken in codperation with a group of refractory 
manufacturers in which seven plants were visited. It was similar in general outline to 
the heavy clay investigation, but included only one type of ware—refractories—all 
fired in round down-draft kilns with the same type of fuel—coal. It proved to be a 
very much more satisfactory undertaking. Of course we must not overlook the fact 
that we had the experience and technique of the heavy clay work behind us as an in- 
valuable aid both in planning and carrying out the investigation. This should be con- 
sidered as one of the advantages accruing from the heavy clay research. However, 
discounting this fact, it was very apparent that reducing the variables enabled us to 
gather momentum as the work progressed and to compile our results in a more simple 
manner and in general to render a more direct aid to the codéperating parties. 

During both investigations the same kiln at each plant was fired twice. The 
first time by the plant crew with the Bureau crew observing and collecting data. The 
second test was directed by the Bureau crew. It is most interesting to note that in every 
plant visited, with two exceptions, the kilns were fired off during the first test in a much 
shorter time than was plant practice and in many cases with a considerable saving in 
fuel—all of which goes to demonstrate that the average kiln foreman can do a better 
job than he ordinarily does when he feels that his reputation is at stake. 

The most immediate benefit which accrued from these researches, but in the long 
run a minor one, was the actual saving in time and fuel which the crew demonstrated 
could be accomplished at the various plants visited. This saving varied from 0% to 50% 
in fuel and in time from an increase of 5% in one case to a saving of 45% in another. 
Kiln waste was reduced markedly at several plants. A demonstration of the methods 
through which savings could be expected was of far greater importance than the savings 
themselves, large as they were, as it is through this means only that the industry at large 
is benefited. 

It would require a much longer time than is allotted me to either describe the work 
or to point out in an adequate way, what was accomplished at each point. You may 
be interested, however, to hear of a few isolated instances. 

It was found in many cases that the efficiency of a kiln was greatly reduced by 
setting the ware improperly. In one instance a slightly more open setting with a false 
flue system over the floor cut the firing time in half—reduced the fuel consumption 40% 
and raised the marketable ware from a plant average of 80% to one of 95%. This and 
other similar examples stress the fact that the setting is in reality a vast system of flues 
which serves to distribute the heat properly and at the same time interferes as little as 
possible with the normal functioning of the kiln. 


The fuel engineers were inclined to scoff at the ceramic engineers when they saw 
their first dead bottom fire box. Even when on somewhat more familiar ground, they 
were shocked when they saw their first 30-inch fuel bed ona horizontal grate. However, 
before the tests had proceeded far they were free to admit that many of the principles 
of efficient heat production in boiler furnaces are inoperative in the case of a ceramic 
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kiln. The fact became more and more evident as the tests progressed that efficient 
kiln firing is made up of two factors, namely, efficient production and efficient utilization 
of heat and, of the two named, the last is by far the more important. 

The all important factor of the proper distribution of heat in a kiln was studied by 
thermocouples, blind cones and static pressures in the heating chamber and by porosity, 
shrinkage and specific gravity of the ware after it was removed from the kiln. Draw 
trials were resorted to in a few cases. As all these means of control are well understood 
by the ceramic engineer with the possible exception of static pressure, I do not need to 
comment further than to say that they all have an important place in the control of 
kiln losses. 

A draft survey in several of the kilns demonstrated the fact that the heat distribu- 
tion was especially good and kiln losses small when a positive pressure is maintained as 
far down in the kiln as possible and still maintain satisfactory operating conditions. 
A study of drafts at several points within a kiln often shows the cause of improper heat 
distribution where temperature measurements indicate only that such a condition exists. 
At one plant draft curves indicated the cause of a cold cone in the crown of the kiln 
to be due to a minus pressure well up in the center of the setting. The setting was 
later corrected and the cold cone disappeared. 

At one plant where a difference of five to seven cones in kiln temperature was plant 
practice it was found possible to reduce this difference to less than three cones by firing 
one end of the kiln (New Castle type) very close (really a gas producer) and allowing 
the fires in the other end to burn down in order to admit sufficient air to burn the fuel 
gases within the setting. A change in the setting so as to produce a vertical rather than 
a horizontal flue system helped accomplish the desired results. 

Kiln losses were reduced in two cases by employing induced draft. The normal 
losses were due to the settling of moisture in the bottom of the kiln with subsequent kiln 
marking and cracking of the ware. ‘This condition was remedied by the more rapid 
elimination of the moisture as the water-smoking progressed. 

Losses due to the flow of heat through kiln walls, heat stored in the kiln structure 
and in the ware, losses in flue gases, combustible in ash, etc., were studied and con- 
stituted the basis for figuring the heat balance. This work was the most important 
phase of the investigation so far as kiln design is concerned although the data in regard 
to kiln proportions can be of great value to the kiln designer as well as to the plant man- 
agement. 

There are other advantages which have accrued to the industry from these and 
similar tests in addition to the few examples already pointed out and many others 
of a similar nature which could be enumerated if time permitted. The advantages to 
which I refer are of a less exact type but are larger in their scope than are the more 
tangible ones. In writing to a number of the men most closely connected with these 
researches in the capacity of plant operators, technical advisers, and association secre- 
taries, I find that the one point most commonly stressed is that these tests have demon- 
strated in a very specific way that savings can be made by the application of scientific 
principles to plant practice and that with such tests as an inspiration many plant super- 
intendents have caught the investigative spirit and are producing results. 

The most frequently expressed constructive criticism of the work, especially that 
on heavy clays, is that it stopped short of accomplishment in that it did not “get across”’ 
to the firemen. We candidly acknowledge that this is true and it should be the next 
step in a well-defined program. 

The four association secretaries have expressed this same idea in very interesting 
communications which I shall read: 

“I am afraid my views are rather well known on that subject (advantages accruing 
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from kiln investigation), and I am afraid that they are not very extensively agreed to 
by other members as to their results. 

_ “T thought then, and still feel, that so far nothing has been accomplished to boast 
overly much about. A good start was made and no more. The Joint Research Com- 
mittee instead of branching out into a highly theoretical field of doubtful value to the 
industry, even if its aims were accomplished, should have continued in existence under 
its own arrangement and should have devoted itself to devising methods of making 
practically available to the plants day by day, results that the research program in- 
dicated could be had if properly followed up. The Joint Research Committee and 
various bureaus of the Government, who may see fit to interest themselves in the matter, 
can do more service by considering the application of research data already gained than 
by the further accumulation of data. 

“All the propositions I have heard so far discussed in regard to further research, I 
must confess, are so vague in their terms and purposes as to be obscured to technical men 
in the industry as well as the leading operators. My idea of further activity in connec- 
tion with clay products research is to come down to earth out of the clouds and be prac- 
tical rather than theoretical. I appreciate the fact that this is stated in the form of a 
negative view and therefore may not be constructively helpful. Nevertheless, there is 
a remedy when sufficient people are interested in the matter to apply the remedy.” 

Another communication states: 


‘There is no question but that our industry has benefited to a great extent by the 
publication of the research work undertaken by the Bureau of Mines in codperation 
with the four heavy clay products industries. 


“Tt is rather difficult, however, to get any definite statements as to results although 


one of our manufacturers did state that on a single plant he made a saving of $20,000 
the first year. This probably has been duplicated to a greater or less extent in a number 
of other plants. 

“One difficulty in all research work lies in the interpretation of these results to the 
small manufacturer who has not had a technical training. Undoubtedly, a great deal 
of the value is lost on this account but we contemplate an attempt to rectify this con- 
dition in the near future. 


“I further believe that for the good of the clay products industry, this burning 
investigation should be continued and carried to a conclusion.” 


Another reply stated: 


“The investigation of the Bureau of Mines was timed during a period of unprece- 
dented research in burning facilities and methods. Without doubt, your work has vastly 
stimulated confidence in the fact that burning costs can be materially reduced. I 
believe that most of our members have carefully studied the burning report, and although 
we would not necessarily know about many cases, I am quite sure that the interests 
have been general and that the principal good has come from the stimulation of thought 
and study to apply your findings to different sets of conditions.” 


The other secretary reported: 


“Roughly I would say that the results are just about in the same proportion as 
those resulting from the activities of this office. A minority of the membership will 
grasp and use any valuable information. Unfortunately the majority does not seem to 
know how to apply it. I think you can safely report, however, that out of our member- 
ship many of them have been able to apply the information resulting from your investi- 
gation and have made notable saving in expense on their burning process.”’ 

It will be interesting for you to hear the variety of opinions as to the value of these 
researches as expressed by plant operators. The five following letters are from plant 


BOLE toa 


superintendents where plant practice was so good that little improvement was possible. 
You will note a just and excusable pride in the fact that their operation could be little 
improved by the Bureau crew. 

(1) ‘‘We were much interested in the work of the committee at the time, but 
cannot honestly say that we actually received any benefits as the result of this work. 
We maintain a force of ceramic engineers of our own, and are constantly following the 
matter of burning of our kilns in our various plants, and therefore have collected con- 
siderable more data on this subject than would be possible on any one trip of the kind 
referred to.”’ 

(2) “You will remember that tests run by the crew at our plant showed no fuel 
saving to speak of and even a slight decrease in percentage of No. 1 ware, but it did at 
least prove that our methods then in use were fairly efficient and sound. It also gave us 
such information as the amounts of excess air carried at various stages of burning, the 
pounds of coal burned per square foot of grate area per fire at various stages of burn, 
and other similar data which has helped us considerably since that time, and which 
would have been very difficult for us to obtain otherwise.”’ 

(3) ‘We have improved our burning practice considerably since the crew was here. 
We have raised our finishing temperature about 2 or 3 cones and are burning our kilns 
much more uniformly from top to bottom than we were at that time. Our coal con- 
sumption has been increased slightly but not unduly, considering the better results we 
have obtained. 

“How much of this improvement has been due to the work done by the crew here 
is hard to determine. We have applied some of the changes in practice recommended in 
your report and have gone just the opposite way on other recommendations. On the 
whole, the direct effect of the work done here has been rather small but the indirect 
effect has been very beneficial and has been well worth the money and time invested. 
By indirect effect I mean the effect of the crew’s investigations upon our own men who 
handle the kilns. They have shown a spirit of codéperation in effecting changes in 
methods and a willingness to try out new ideas, which have been very gratifying. 

“They now believe that there is something in the technical control of burning which 
will get results which cannot be obtained by rule of thumb methods and this belief of 
theirs has made our burning problems much simpler of solution than they were formerly. 

“All of this has taken time to work out and I believe that we will derive further in- 
direct benefits from your work as time goes on. I hope that this report will answer 
your purpose.” 

(4) “The only real result that I see from the work which your department did 
while at our plant was the fact that you furnished us with scientific and technical data 
as the result of the experiment. It must be acknowledged that you could not show a 
fuel saving nor a better product. We pat ourselves on the back in this respect and do 
not criticize the Bureau. 

“The subsequent work done, however, at other plants, according to the reports 
which I have read, show that the work accomplished was wonderful saving of fuel, 
instructions to burners as to how best to control their kiln temperatures and fires, 
the best type of setting to use to obtain results and any number of other things that were 
brought out which have probably saved the industry a considerable amount of time and 
money. 

“On a whole I would say that the work was more than successful and the cost 
involved was merely a ‘drop in the bucket’ with the savings which should result from 
such a series of tests.”’ 

(5) “The plant visited by the crew was greatly benefited by the data gathered. 
While very little time and fuel were saved, the methods developed by your crew un- 
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doubtedly improved the product and most important of all, increased the length of life 
of the kiln lining and bottoms. 

“A number of the other plants visited by your crew have advised me that they 
were benefited not only as to improvement of product but were able to save both time 
and fuel.” 

Plants where large savings were made write through their superintendents as 
follows: 

(a) ‘‘Since the publication (Burning Problems of Industrial Kilns) has reached our 
hands, we have made very great use of it. We have been able to shorten the time of 
burning somewhat and also decrease the amount of coal per thousand brick. The great- 
est advantage I find is attaining the scientific data with regard to our particular kilns. 
We were very much in need of these facts that the Bureau has given us. 

“T sincerely hope that the Bureau of Mines may see fit to continue these inspections 
to other plants, for I know the good derived would certainly repay the effort.” 

(b) ‘‘We wish to say that the investigation called to the attention of our formen 
and also the workmen the importance of watching closely the details of burning. 

“Also the importance of getting proper draft and having the kilns kept up in good 
order. It was important to the management in calling attention to the fact that a higher 
grade coal would produce better results. 

“We are glad to have your coéperation in helping solve some of our burning prob- 
lems, and we have no regret for the time, interest and money which was expended in 
conducting this test.” 

(c) ‘We would say that since investigation of our kilns by your crew, we have not 
experienced trouble with our standard brick in cracking from too rapid drying. Our 
actual coal consumption is considerably reduced as compared with amounts consumed 
in prior years, allowances being made for difference in cost of fuel and difference in rate 
of production. 

“We feel that the money spent for this service has proven most profitable to us.” 

(d) ‘We were well pleased with the results obtained at our plant. We had felt 
that burning the ware was one of the processes of manufacture that we knew little about. 
We didn’t know how our losses were distributed nor did we have any idea of the composi- 
tion of the products of combustion. We did not have the instruments nor the equipment 
to measure these things. 

“The work which you did taught us many things and also enabled us to study and 
think of these problems more intelligently ever since. 

“Your suggestion that during a portion of the burn, one end of the kiln be fired as 
a producer and the other end supply the excess oxygen to burn this gas at the center of 
the setting, was a novel idea and a very good one and was practiced by us, with the 
result that we were able to increase the temperature considerably at the center of the 
setting. 

“Altogether, we considered the work well worth while, and we are glad that we 
did it.” 

(e) ‘The work carried out by your department, I would say, was very important 
and of a practical nature. Asa result of the data accumulated on our plant covering our 
burns, we have been able to effect some quite substantial savings in burning. In addi- 
tion to this, I would say, that it attracted a great deal of attention from our men and had 
the effect of ‘pepping them up’ and caused them to do more thinking about their work. 
Such results are always helpful.” 

Interesting letters from two of the members of the Technical Committee in charge 
of the heavy clay investigation in which they express ideas both as to results accom- 
plished and future work needed, follow: 
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“Answering your inquiry concerning the work which has been done on the subject 
of kiln firing, permit me to say that in my opinion it was well worth doing because of its 
educational value. It has aroused the attention of the manufacturers to the import- 
ance of doing systematic firing and saving both time and fuel by following the principles 
laid down in the report. It is very difficult to do strictly original work along these 
lines because much of it has been done before. But the present work was done in a 
more complete way than any other effort. It therefore represents a more unified 
investigation. 

“T still believe that there is vital need of a fundamental study of heat transfer such 
as I tried to have incorporated in the research under discussion. ‘This would deal with 
the velocity of the gases of combustion and the rate at which they transfer heat to the 
charge. It would also deal with the conditions of pressure within the kiln, that is, 
whether there is greater uniformity of temperature with minus than with plus pressure. 
I am sure that some day this will be done. The most outstanding feature of the work 
done is that of Dr. Washburn on the heat consumed in the firing of clay.” 

“....benefits accrued from this investigation were (1) more general knowledge of 
what happens at each stage of firing; (2) more general ability to use control devices; 
(3) economy in kiln management and (4) a fair idea of how the heat was used or wasted. 

“Until more of the specific or fundamental data are had on heat reactions, absorp- 
tion, and recovery in fuel, ware and kiln structure, exact determinations of the factors 
affecting economies cannot be determined. 

“Until there are kilns available in which design and construction alterations can 
be made there is not going to be the largest return from the kiln study. 

“A thorough demonstration of the use and value of control apparati, and a training 
of kiln firemen generally in their use would be a distinct step over the present general 
practice. The savings resulting from intelligent use of pyrometers have too often 
been demonstrated to warrant any one attempting kiln economies without their aid. 
Firemen generally should be trained in the use of draft gages; fuel and ash weighing and 
analyzing. 

“In a word the greatest value ultimately from these kiln studies will be better kilns 
and better posted firemen.”’ 


INDUSTRIAL RESEARCH! 
By E. Warp TILLoTson? 


The University of Toronto and the industries of Canada are to be congratulated 
upon the establishment of a course in ceramic technology in that great institution of 
learning. The ceramic industries are so basic in their relation to other industries and so 
essential in supplying needs of modern life that they are deserving of the best that science 
affords. 

It is the purpose of the University to direct the advancement of science and to 
furnish men trained to serve the industries. It is the privilege of industry to take ad- 
vantage of these products of the university for its greatest advancement. 

The trained mind is an essential factor in modern industry. It may find its place 
in work of organization or management in which case special training in engineering and 
economics are required, or it may function along the line of research or scientific investi- 
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gation of processes and products, which necessitates specialized training in one or more 
of the experimental sciences. Progressive industry is constantly pushing its outposts 
forward into new territory, broadening its field, improving its positions and, in addition, 
accumulating a reserve of knowledge in preparation for future development. 

Science, the classified store of accurately observed facts, is dependent upon the 
powerfully effective instrument, research, to gain new knowledge. Industrial research 
translates this knowledge into practice, seeks new data which will be of practical value, 
and endeavors to utilize the facts and the methods of science for the greatest benefit of 
industry. 

Technically trained men, engineers, chemists, ceramists, metallurgists, physicists 
and biologists, all products of the university, are important in industry because they 
have available or can procure and then classify and apply information of practical 
value. Science and research now have recognition and support in the United States 
because they are paying heavy dividends to American industry—one half-billion dollars 
annually according to conservative estimates. Their industrial future is rich in promise 
because they are constantly broadening their scope, their methods are growing steadily 
more effective and the means of reducing their accomplishments to practice are becoming 
more satisfactory. Industry must indeed look to institutions of higher education for 
men and means to insure its reserve of technical knowledge, to satisfy the requirements 
of the present technology and to prepare for the developments of the future. It is im- 
portant, however, for the most effective industrial research that the university should not 
merely produce trained minds nor that industry should only utilize the services 
of technical men. ‘The united efforts of both parties are necessary to accomplish the 
desired results, which require an appreciation on the part of the university of the needs 
of industry and an understanding on the part of industry of what the university is able 
to furnish. ‘Thus industrial research serves as a connecting link, a strong and useful 
bond between science and education on the one hand and practice and industry on the 
other. 

Certain lines of industrial research, to be sure, may well be carried out in the 
laboratories of individual companies and of associations, but that does not lessen the 
worth of what the institution of learning may contribute. 

In the United States industrial, chemical and ceramic research is being conducted 
in laboratories of universities and in experiment stations connected therewith, in the 
laboratories of Government bureaus, in privately owned commercial laboratories, and 
in the research laboratories of corporations and of trade associations. ‘The number 
of such investigations is constantly growing. 

Mellon Institute of Industrial Research of the University of Pittsburgh represents 
the development in connection with a university of an extensive organization, the pri- 
mary object of which is to conduct industrial, chemical and ceramic researches. At 
the present time 55 separate investigations are under way, requiring the services of about 
100 highly trained investigators. 

Of these 57 industrial fellowships, 11 are within the field of ceramics. One deals 
with general refractories, two with enamels, three with sewer pipe, two with glass-house 
refractories, one with special metallurgical refractories, one with flooring and wall tile 
and one with the manufacture of glass mirrors. 

At present Mellon Institute is receiving from industrialists approximately $500,000 
annually for the support of this work of which approximately $70,000 is devoted to 
ceramic investigations. The continued and healthy growth of Mellon Institute since 
the inception of its work in 1907 indicates, it is believed, a real and growing realiza- 
tion on the part of industry of the practical value of science and of research. 


PITTSBURGH, Pa. 
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CERAMIC ENGINEERING CORRESPONDENCE COURSES AT 
NORTH CAROLINA STATE COLLEGE! 


By A. F. GREAVES-WALKER 


Fifteen years ago one of the high grade institutes offering engineering courses by 
correspondence took up with me the question of the feasibility of giving ceramic engi- 
neering courses by correspondence. I could see no reason at that time why such courses 
could not be given, and after our experience of the past six months I am surprised that so 
fertile a field should have been left untouched. A study of the catalogs and bulletins 
issued by the correspondence schools and large universities offering courses by corre- 
spondence revealed the fact that practically every course of study that could be taken 
by resident students in the educational institutions of this country was offered except 
ceramic courses. 

There can be no doubt that the technically trained ceramist has made a tremendous 
impression on both operators and workmen engaged in the various branches of the 
industry, during the past ten or fifteen years. This impression has been deep enough to 
create a desire, in hundreds of practical men who cannot attend college, for an oppor- 
tunity to obtain some technical training. Heretofore the short courses offered the only 
opportunity for these men and they, naturally, could only reach a limited number. 

While I had had no experience, either as an instructor or student in correspondence 
work, I could not see any reason why courses in ceramic engineering subjects could not 
be given as easily and successfully as physical chemistry, geology, heat engines, soils or 
mechanical drawing. I felt that if a practical man could read and understand an article 
in a trade magazine on such subjects as kilns or firing, he could understand, especially 
with some assistance, a text book or lecture. 

All the correspondence courses offered by North Carolina State College carry college 
credit, this credit being based on from twelve to sixteen assignments or lessons equaling 
a three-credit course for one term in residence. This matter of college credit naturally 
carries with it the question of correspondence students meeting the college entrance re- 
quirements. It was my opinion, however, that few men in the ceramic industries, 
under the age of twenty-one years, would apply for these courses and this would allow us 
to admit them on the same basis as special students. As is the rule in other colleges, 
the question of admission of these students is based on consideration of the individual 
case. , Each case is judged from a transcript of the student’s school record submitted 
with his application for admission. So far about one-half of the sixty-two students 
entered have had only a common school education. 

As we have been especially anxious to encourage men holding forémen’s and clerks’ 
positions we have tried to impress upon those interested that it is not necessary to take a 
final examination if college credit is not desired. In such cases when a man finishes 
his last assignment he has finished the course but is marked “incomplete” as is a resident 
student who fails to take his final examination. When a final examination is desired a 
high school principal or someone connected with an educational institution near the 
student’s home is appointed an overseer. I might add here, that so far we have not 
refused to admit a single student, no matter how poor his preparation, and we have had 
no students who have requested a final examination for college credit. 

We limit students to not more than two courses and advise taking only one at a 
time. Experience has shown that very few students can successfully handle more than 
two correspondence courses at a time. 

In working up the first courses we decided to use available text books and as nearly 


1 Presented atthe Summer Meeting, AMERICAN CERAMIC SocrIETY, Toronto, 
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as possible made each assignment cover one chapter. This could be done because the 
stident is not limited as to time. ‘There being very few text books, however, the 
courses worked up later were in the form of lectures. 

When a text is used, a lesson aid of explanation of the text oe each assign- 
ment. 

As nearly as possible the work parallels that given the resident students taking the 
same course. Under the circumstances it is necessary to simplify it as much as possible 
and to go into more detailed explanation. It is borne in mind, however, that practically 
all of the students have a plant background and that the plant is their laboratory. 

Each assignment contains from five to twelve questions, usually ten, and the answers 
to these are returned to the instructor. It is assumed that the student will study the 
lesson and answer the questions without reference to the text or lecture, but it is readily 
noted that most of them practically copy the answers where possible. Personally I 
can see no great objection to this as I feel we have accomplished our purpose if we only 
succeed in getting the student to read through the text book or set of lectures. We 
are not, as in the case of resident students, interested in their keeping up to a certain 
standard in order to obtain a degree, because we do not require them to take a final. 

It is rather remarkable that out of several hundred assignments that have been re- 
turned to me only three have failed to receive the passing grade of 60. ‘Two of these were 
the work of a brick plant superintendent who had had only four grades of grammar 
school. ‘The company paid this student’s fee and he was the first one to complete a 
course. His average grade for the course was above 80. 

Very few students have experienced difficulty with their lessons and only in cases 
where formulas were used. This was anticipated and when problems are given, straight 
arithmetic is used whenever possible. 

We eliminate prerequisites almost entirely by devoting several of the first assign- 
ments to a general review or resumé of the preparatory courses which would be taken 
by resident students. In other words we have studied the type of students likely to be 
interested and adapted our courses to his needs. 

The amount of work required of the department and the cost has exceeded our ex- 
pectations. We have kept a fairly close check on the costs and find that a course of 
fifteen assignments costs approximately $330.00. This includes the instructor’s time 
in writing up the course, the stenographer, stencils, postage and the overhead of the 
Extension Division. 

As a standard fee of $2.50 per credit had already been set for all correspondence 
courses at North Carolina State College and our courses run from one to three credits, 
the maximum charge is $7.50 per course. This covers the total expense of the student 
except the cost of a text book if required and the postage when returning assignments to 
the college. We estimate our present fees will never cover more than 50% of the cost 
per course. Our attitude, however, is that we are making a contribution to the ceramic 
industries. 

We have been offering courses for six months and have registered sixty-two students. 
In view of the known demand for such courses, this is, in our opinion, a poor showing. 
We attribute this, first, to our inability to reach the men who are interested in such 
courses with the information that they are available; second, to the impression that the 
courses are limited to citizens of North Carolina, and third to the fear on the part of many 
that their preparatory training will not permit them to do the work. ‘The distribution 
of our students is very wide, nearly every state in the Union being represented, with 
foreign students in Peru, Australia and Canada. 

We have had no opportunity to judge the mortality of our correspondence students. 
It is a well known fact that mortality among correspondence students is high. We have 
no reason to believe that we will not strike the average. 


GREAVES-WALKER 363 


Most of the time since starting this work has been devoted to writing courses. 
With more assistance next year we hope to be able to devote more time to interesting 
employers in organizing groups who will study these courses at night under supervision. 
Many more men could be reached through such an arrangement and especially those who 

are not capable of handling a course alone. 

So far we have devoted ourselves to courses of particular interest to men in the heavy 
clay products industries. We have had as many requests for courses from men in the 
enamel, glass, pottery and abrasive industries as from the heavy clay. We feel these 
men should be taken care of and unless some of the other departments undertake the 
work it is our intention to cover the entire field as rapidly as possible. There seems to 
be little reason for duplication of effort in this field but there is no reason why each de- 
partment could not devote its efforts to a particular branch of the industry. We are 
now covering heavy clay and refractories; there still remains enamels, whiteware, 
decorated pottery, glass, cements and abrasives. 


SCHOOL OF ENGINEERING 


NortTH CaroLina StaTE CoLLEGE oF AGRICULTURE AND ENGINEERING, COLLEGE 
EXTENSION DIvISION CORRESPONDENCE COURSES 


(Ceramic Engineering) (Course 208B) 


Kilns and Burning. Assignment I 


Required Text.—‘Burning Clay Wares” by Ellis Lovejoy, published by T. A. 
Randall and Co., Indianapolis, Ind., price $7.50. 

Assignment.—Chapter I to bottom of second paragraph on page 15—‘‘Clays and 
Their Mineral Contents.” 


Supplementary Discussion. Method of Study 


This course is a study of the general principles underlying the burning or firing of 
clay products and the kilns in which the burning process is carried on. 

Clay is a mixture of particles of minerals and rock of variable sizes and kinds, or a 
mixture of crystalloids and colloids. The characteristic properties are first, plasticity 
when wet and second, durability when burned. Clay is not of constant chemical 
composition nor of constant mineral composition. Its variability in its composition and 
physical properties is due to the mode of origin and the material from which it is formed. 

The burning of clays brings about certain chemical and physical changes and the 
student beginning the study of burning or firing should have studied the elements of 
physics and chemistry or should be familiar with the changes which take place through 
practical experience. 

For acquiring a knowledge of many subjects, such as history, languages, etc., the 
average student is likely to rely mainly on memory. When the student has committed 
to memory the statements of the author he feels his part has been performed. In the 
study of burning or firing the ‘whys and wherefores’”’ should be considered; in other 
words, the student, in order to master the subject, must reason things out as he proceeds 
and should compare the statements in the text with his own observation. 

The variability in the composition of clays makes almost every operation an indi- 
vidual problem. For this reason the student may find statements in the text with which 
his own experience does not agree. It must be remembered, however, that the same 
basic principles govern in all cases. 

In the study of any subject one must be able to see the facts and principles with 
his mind’s eye; that is, visualize them and know them to be true irrespective of any 
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statement in the text. [he understanding of the application of the principles also 
aid in the appreciation of their significance. 

The student taking this course who has not studied physics or chemistry will en- 
counter difficulties where physical and chemical terms are used in the test and will have 
difficulty in understanding references to physical and chemical reactions. In such cases 
he can invariably get a simplified explanation from some of his associates, or even from 
his employer. Such students should not become discouraged over the first few assign- 
ments as they are in any case obtaining a great deal of real and helpful knowledge by 
following the course to its finish, even though their grades on the questions may be un- 
satisfactory to them. 

Read the statements concerning the subject under discussion; read the name of the 
subject always. ‘Try to interpret the meaning of the subject before attempting to 
answer the question. If you do not understand the subject, state your difficulty to 
your instructor. Your instructor can obtain very much better information of your 
real needs in the course if you are free in stating your difficulties on the recitation sheet. 

Remember that the lesson sheets make only the absolute requirements, not the 
total possible requirements. You will not be injured by doing more than the actual 
letter requirements of the lesson sheet. 


Plan of the Lesson Sheet 


A. Assignment.—Read the lesson sheet and text carefully before attempting to 
solve the questions. 

B. Lesson Sheet Suggestions.—General statement and questions are placed on 
the lesson sheet. These are intended to assist the student in the interpretation of the 


subject matter and principle involved. Give careful attention to these. The failure of 
the student to give attention to this part of the lesson sheet will appear on the later 
recitation sheets sent in to the instructor. 

C. Recitation.—All questions or problems on lesson sheets are to be solved and 
sent to the instructor. It is from this work that the instructor judges the degree of 
mastery of the subject which the student is attaining. 

Be careful to put your recitation work in such good form that you can interpret it 
easily and show the same courtesy to your instructor. Always leave with each exercise 
enough space for the comment of your instructor. This is where your personality and 
his come closest together. 

D. Summary.—With each recitation send in a summary of the lesson, telling in 
your own words what it is about. 

E. Personal Problems.—With each lesson make a brief statement of the diffi- 
culties which you meet in preparation of the lesson. This enables the instructor to 
suggest fittingly for your personal advantage. 


Lesson Aids 


In order to have a good foundation for the study of the subject of “Kilns and 
Burning” the student should have a knowledge of the raw material which is to be 
burned. As most of the students taking the course will be engaged in the clay industry 
and have at least some knowledge of clays, it will be assumed that a short review of the 
subject as given in the first chapter of the text will suffice. 

One of the things that always makes the burning of clay products a problem is 
that each clay encountered is a mixture of minerals differing to some extent from every 
other clay, in fact to make the problem more difficult, each deposit of clay usually -pres- 
ents a varying mineralogical composition within limited areas. 
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The student should get a thorough understanding of the author’s explanation of a 
flux, a eutectic and a eutectic mixture. It should be noted that the silica and alumina in 
clays must be considered as fluxes just as are lime, iron and the alkalis. 

It is important to remember, too, that the fineness of grain has a very important 
bearing on the burning, characteristics of a clay. Any student who has examined a piece 
of broken vitrified clayware will have noted that the larger grains of clay often remain 
practically intact while the fine grains have lost their identity. How much more 
heat would it have taken to produce a dense body had all of the grains been of the 
same size as those larger ones? 

A curve showing the eutectic points of a mixture of pure lime and pure clay is at- 
tached. An average clay or shale may have four or five eutectics, one for the potash and 
silica, one for the iron and silica, another for the potash, iron and silica and so on for 
every possible combination, each one occurring at a different temperature. The student 
who has observed the burning of clay products will get an idea from this as to one of the 
reasons for kiln marking, which often takes place at temperatures far below the point 
where the ware is finished. 

That clays become viscous in the kiln is shown by the fact that they become mis- 
shapen. Viscosity is the ‘‘relative resistance of a liquid or solid to force tending to 
change its form.’””’ Example—kerosene is less viscous than black oil, or kerosene has a 
low viscosity (it is thin), and black oil has a high viscosity (it is thick). 

When a clay reaches a point where some of its ingredients begin to fuse it begins to 
get less viscous and as the temperature increases the viscosity decreases. If the tem- 
perature is carried high enough the viscosity will become so low that the ware will 
“squat” or slump and eventually melt to a slag. 


Questions 


1. Is aclay a mineral? 

2. What is the common base of all clays? 

3. What bases or impurities are always associated with kaolinite in common clays 
and shale? 

4. How are clays converted into shales? 

5. What is a flux? 

6. What fluxes do we find in clays? 

7. What is the minimum fusion point of a mixture of minerals called? 

8. Discuss briefly the effect of fineness of grain on burning. 

9. Why are heavy clay products, except a few special wares, not burned to 
complete vitrification or to the point where they show no absorption? 

10. Give a definition for viscosity. 


Physical Geology. Assignment I 


(Geology) (Course 120A) 


Required Text.—Introduction to Physical Geology,” by W. J. Miller, published 
by D. Van Nostrand, New York City, price $3.00. 
Assignment.—Chapter III of the text—‘‘Materials of the Earth—Rocks.”’ 


Supplementary Discussion. Method of Study 


The student will be at some disadvantage in not being able to take some laboratory 
work, but as the whole outdoors is a geological laboratory he should not fail to observe 
the various geological phenomena whenever the opportunity offers. Every stream bed, 
railroad or highway cut, every hill and mountain, lake and seashore has its story to tell. 
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Every rock outcrop does likewise. In addition to keeping his eyes open and observing 
geological features when going from place to place the student should take advantage of 
any opportunity to visit geological museums or laboratories in order to examine collec- 
tions of rocks and minerals, maps and models. In addition to its general educational 
value a knowledge of geology is an invaluable asset to anyone who uses natural raw 
materials. 

The student should read the first paragraph under Chapter I and get a clear idea 
of the definition of geology and its subdivisions. 

Although a number of geological facts such as the divisions of geological time and 
the names of rocks and minerals must be memorized the student must not feel that when 
he has committed to memory the statements in the text he has fulfilled his part, as in 
order to master the subject he must reason things out if he is to be able to identify the 
various minerals, rocks, and formations and their mode of origin. He should constantly 
compare the statements in the text with his own observations. 

Read the statements concerning the subject under discussion; read the name of the 
subject always. ‘Try to interpret the meaning of the subject before attempting to an- 
swer the questions. If the student does not understand the subject, he should state 
his difficulty to his instructor. The instructor can obtain very much better information 
of the student’s real needs in the course if he is free in stating his difficulties on the 
recitation sheet. 

Remember that the lesson sheets make only the absolute requirements, not the total 
possible requirements. The student will not be injured by doing more than the actual 
letter requirements of the lesson sheet. 


Plan of Lesson Sheet 


A. Assignment.—Read the lesson sheet and text carefully before attempting to 
answer the questions. 

B. Lesson Sheet Suggestions.—General statement and questions are placed on 
the lesson sheet. ‘These are intended to assist the student in the interpretation of the 
subject matter and to explain it more fully where necessary. Give careful attention 
to these. The failure of the student to give attention to this part of the lesson sheet 
will appear on the later recitation sheets sent in to the instructor. 

C. Recitation.—All questions or problems on lesson sheets are to be solved and 
sent to the instructor. It is from this work that the instructor judges the degree of 
mastery of the subject which the student is attaining. 

Be careful to put your recitation work in such good form that you can interpret it 
easily and show the same courtesy to your instructor. ‘The instructor cannot take for 
granted that you understand the question unless you answer it fully. Where a dis- 
cussion is asked for always cover the subject in such a manner that the instructor will 
have no doubt as to your understanding it. Always leave with each exercise enough 
space for the comment of your instructor. This is where your personality and his come 
closest together. 

D. Summary.—With each recitation send in a summary of the lesson, telling in 
your own words what it is about. 

E. Personal Problem.—With each lesson make a brief statement of the difficulties, 
if any, which you meet in the preparation of the lesson. ‘This enables the instructor 
to make suggestions to your advantage. 


Lesson Aid 


It is important that the student firmly fix in his mind the three great groups of 
rocks—Igneous, Sedimentary and Metamorphic. Study the characteristics of each 
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so as to be able to identify them. Also, fix firmly in your mind the principal kinds of 
sedimentary, igneous and metamorphic rocks as given on pages 36, 50 and 55, and the 
methods by which they were formed. ‘The origin and mode of deposition of a clay, for 
instance, will often determine whether it is of commercial value without the necessity 
of any further tests. 

The author’s classification and explanation will be easily understood. 


Questions 


1. Define (a) geology, (6) physical geology, (c) historical geology, (d) rock, 
(e) rock formation. 

2. Into what three great groups are rocks divided? 

3. Discuss the general characteristics of sedimentary rocks. Where are they 
deposited? 

4. Give a classification of the more common kinds of sedimentary rocks. 
5. What are (a) sandstones, (5) shales, (c) loess, (d) limestones, (e) diatomaceous 
earth? 

6. Discuss the general characteristics of igneous rocks. 
7. Discuss the modes of occurrence of igneous rocks. 

8. What is the meaning of metamorphism? What are the agencies of meta- 
morphism? 

9. Give the principal kinds of metamorphic rocks. 

10. Is slate derived from igneous or metamorphic rocks? 


COOPERATIVE RESEARCH IN CERAMICS! 


By A. V. HENRY 


Recently there has been an agitation to inject into our ceramic schools more phases 
of an industrial nature, and to stress product rather than materials. Without a doubt, 
courses were primarily inaugurated in our universities for the definite purpose of aiding 
the manufacturer, and to be the means of producing better claywares. However, our 
institutions are seemingly drifting more and more to scientific problems, and since there 
is a limit to the amount of work that can be given in a four-year period, manufacturing 
difficulties are neglected. _ This is due, in part, to a lack of cooperation and a mutual in- 
difference between the school and the producer. ‘The ceramic schools quite frequently 
create the impression that the only contact they desire is one for donations or material 
assistance. The scientific investigations conducted in schools, especially as reflected 
in theses, are, to the manufacturer, somewhat abstract. He is unable to see how these 
can help him in making better wares. Therefore, he assumes schools and everyone con- 
nected with them to be theoretical, and it is with misgivings that he places in them any 
confidence whatever. 

The manufacturer feels that he has done his full duty when he has aided in the es- 
tablishment of our schools. He does not appreciate the fact that his interest is required 
continuously in order for the schools to give him maximum benefit. How should this 
interest be expressed? It probably can be summed up in one word, ‘‘codperation.’”’ ‘The 
schools should receive suggestions from the producer and give their best thought to 
commercial problems, for, apart from the practical benefit to be derived from such 
service, they would be affected advantageously by keeping abreast of practical ceramic 
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development. Quite often practices in plant control are in use that are not the most 
efficient and often are not observed by the superintendent who is in daily contact 
with the conditions prevailing at his plant. Therefore, it is always advisable for any 
industry to have its methods examined periodically by a disinterested engineer. Here 
the ceramic engineers, employed by the schools, can be used to advantage. 

Manufacturers should welcome students studying ceramics in their factories during 
vacation periods. By so doing, the student becomes acquainted with commercial con- 
ditions and at the same time is placed in a position to specialize in the industry in which 
he is most interested. The manufacturer also has an opportunity to take part in his 
actual training and to observe his qualifications before engaging him permanently. 
The average student has a three-months vacation yearly and normally spends his time 
in work, mainly for the purpose of assisting himself financially. It can readily be seen 
that it would be far more advantageous from all standpoints for the prospective ceramist 
to devote this time in a position where his ceramic knowledge would be broadened. 
The practice of employing undergraduates would make comparatively easy the problem 
of acquiring suitable men and would eliminate to a large degree the dissatisfaction 
often expressed with ceramic graduates. 

A very concrete method of obtaining mutual interest and benefit is through the 
medium of codperative research. Every community has problems of a distinctive 
nature, the solving of which would be to the advantage of some corporation or company. 
In a codperative agreement, the corporation or company specifies the problems to be 
considered, sponsors and finances them, and the work is supervised and conducted in 
the various departments of ceramics, Where the problem is of any magnitude, sufficient 
ceramic engineers are employed to relieve the department of all but supervisory work. 
In the past such problems have generally been limited to government bureaus. At 
present, however, problems are so numerous and varied that the schools can quite 
properly assume a portion of the burden. 

What benefits may the school and the producer expect to derive from cooperative 
research? The benefits are many and these are factors in the success of our educational 
institutions. Schools with modern laboratories are now found in most of the ceramic 
centers and all maintain on the faculty, engineers who are familiar with the materials 
and conditions that are often peculiar to the section. Due to this specialized knowledge, 
problems affecting the ceramic industry can be efficiently studied in our department 
laboratories. 

Fire to be kept alive must be continuously supplied with new fuel. It is just as 
true that the alertness of our instructors must be kept alive to the ever changing science 
of ceramics by such means as coéperative research. Since the training of our students 
is dependent upon the training of the instructors, it is essential that they be kept in 
constant contact with the industry. When practical phases of production are being 
analyzed in the school, the student is better able to correlate the teaching that he re- 
ceives with products and practice. The environment is then conducive to a wholesome 
commercial education. The school becomes a well-rounded combination of class room 
and work shop. 

Considered from the viewpoint of the producer, coéperative research is an econom- 
ical and efficient method of attacking problems. By this means he not only has well 
equipped laboratories, in which his plant operations can be simulated and scientifically 
studied, but also the services of men who are specialists in this work. Anything that 
helps to improve a school helps to improve the industry, for, after all, the student of 
today is the producer of tomorrow. 

Our schools could well be interested in problems affecting the development of the 
ceramic resources of our country. The manufacturer has his own difficulties in plant 
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control and therefore does not concern himself with the more general burden of ex- 
plorative research. Especially in the South and in the West are there vast deposits of 
materials of great promise which still lie untouched and unknown. How many of our 
ceramic engineers are familiar with the extensive deposits of sedimentary kaolin or ful- 
lers’ earth throughout the South? Probably all of us know in an abstract way that there 
are such deposits, but few know any of the details concerning them. ‘To throw more 
light upon these clays, the Ceramic Department of the Georgia School of Technology 
has recently entered into a cooperative agreement with the Central of Georgia Railway. 
The sedimentary kaolins found in Georgia in vast beds throughout an area of approxi- 
mately 5000 miles are being studied to extend their logical use in the manufacture of 
refractories, whiteware bodies and as fillers for paper, rubber and oil cloth. Prior to 
the last few years, little has been done to classify these kaolins and to determine which 
of them is best suited to a definite purpose. Very often Georgia clays have been judged 
as a whole from experiences had from a single deposit, which probably did not represent 
-the best for the purpose intended. These clays, as well as many others that are easily 
available in the country, should be better understood, more properly selected, refined 
and blended. ‘The assistance of the schools, with the codperation of those interested in 
ceramic development, can well be used for this purpose. The school, then, not only 
serves the industry but improves itself. 


CERAMIC EXTENSION EDUCATION AT IOWA STATE COLLEGE! 


By Paut E. Cox 


Introduction 


Iowa State College has several extension departments which handle short courses, 
certain types of night school courses, lectures, exhibitions and other activities that need 
collegiate direction but which are not any part of regular teaching work. The Division 
of Engineering has its Department of Engineering Extension, and the ceramic extension 
educational work is done under the direction of that Department. 


Short Courses 


For some years there has not been a regularly organized short course in ceramic en- 
gineering instruction. There has been no real demand for it, because older men directed 
the industries of the state and these men had gotten to the stage where the office and 
sales jobs held their interest. As would be expected a crop of younger men is now out 
in the plants and the Engineering Extension Department is being asked to supply a 
definite short course of the type commonly offered by departments of ceramics. Only 
heavy clay products are manufactured in Iowa, so it is probable that the short course 
will deal with kilns and driers, scumming, die troubles, lamination troubles, and clay 
winning equipment, and similar related topics. 

While the Engineering Extension Department has sponsored meetings called short 
courses, these have for some years really been the annual meetings of the Iowa Clay 
Products Manufacturers Association, though no outsider has been denied admission, 
and the attendance has always been gratifying. 

Since the college was called on for the lecturers, these meetings have been educa- 
tional, and therefore extension work. Generally the speakers were from the faculty of 
Iowa State College. Last year the keynote of the meeting was the thing being urged 
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by many business men, the lecturers talked on practical economics; an out-of-town 
speaker talked on “Coaching in Business”; while men on the campus talked on account- 
ing methods, business cycles, letter writing, state resources and like topics. Noattempt 
was made at all to discuss plant problems. 

The previous year the talks were all on plant problems, and the Ceramic Depart- 
ment presented the results of tests on washed Iowa screenings used to fire Iowa clay 
hollow building tile by the system best known as the Boss System. Other papers dealt 
with management problems in the plant, both men and machines being discussed in 
several papers. 

These statements serve to show how the Engineering Extension Department puts 
across some teaching work while bringing an important group of Iowa business men to 
the campus. Certainly there are indirect benefits educationally to these men. 


Popular Lectures 


For five years the Engineering Extension Department has sent out the writer with 
a portable potter’s wheel and a popular lecture on pottery of interest to the Women’s 
Clubs. The wheel has become so obsolete that few people have seen this device but 
upward of fifty lowa towns have had this feature of ceramic extension education carried 
into their lives. 

These lectures have dealt generally with ware of interest to the home makers, both 
white table ware and ornamental pottery. These lectures dealt, however, with the 
maximum possible amount of technical matter possible to put across in such gatherings. 
The reactions should be decidedly favorable to the spread of interest in ceramic educa- 
tion, since few people are at all acquainted with the fact that ceramic engineering in- 
struction work has been organized and has reached middle age almost. Indeed, few 
people can define ceramic engineering and in most of the fifty Iowa towns.a new word 
became a part of the vocabularies. 

In many cases, however, the writer has been invited to talk before business men’s 
gatherings and the wheel was merely incidental to solid discussions of possibilities of 
Iowa clays and shales for additional uses. In one Iowa town the writer has talked 
before four business men’s clubs and one women’s club, and certainly something like 
500 persons learned for the first time the breadth of the field of ceramic education and 
products. It should be grasped that Iowa has not the richness of clay manufacturing 
plants that some other states enjoy, so that such barn-storming tactics fit the circum- 
stances out this way. 

The wheel was specially designed for the work, and can be set on a table, opened 
up, and put to work in ten minutes after arrival in the lecture place. It might be of 
interest to note that the ‘“‘village cut-up”’ always knows exactly how to run the wheel 
and on trying clowns the act, and makes the hippodrome ending that leaves good nature. 


Visual Instruction 


Many of the large clay working, glass working and other ceramic products organiza- 
tions keep reels of excellent quality in the hands of the Engineering Extension Depart- 
ment and such reels as the Lenox, Inc. film, Mason City Brick and Tile Co. films, certain 
Ford Motor Co. films and others are always out and being shown by all kinds of clubs, 
schools and like organizations. Indeed it is difficult to have some of the better of these 
ceramic industry films for use in work on the campus, because they are so seldom at home. 
The writer has been surprised to find the interest so great on the part of manual training 
school teachers in ceramic industry films and it must be stated that the very cordial 
interest on the part of the Engineering Extension Department staff in the work in the 
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Department of Ceramic Engineering, the cordial wish for a good-sized department at 
Ames in the field of ceramic engineering, have contributed to this growth in the use of 
films on ceramic topics. Certainly manufacturers of clay products could very well 
add to their advertising by furnishing films on the more spectacular features of their 
businesses. 


Women’s Clubs 


Out in Iowa as well as in other states the Women’s Clubs have staged a very large 
number of programs on ceramic products. They have done this of their own volition, 
and any extension work done by the college has been done because some woman has 
been asked to deliver a talk on some kind of pottery she never saw or heard of and so 
she wrote to the nearest place she could think of for help. The library at Iowa State 
College has added a very considerable number of books on ceramics due to this club- 
woman interest. These books are of course of the type that deal with artistic pottery. 
A traveling collection of the best of American art pottery goes about and is replenished 
from time to time, the management of this being done by the women. Many women 
thus see well-designed ware, properly decorated, and purchase according to their means. 
Such educational work cannot but increase the demand in all ceramic lines for better 
ware, and to match up with a fine piece of Newcomb pottery, Rookwood pottery, or 
Marblehead, or any of the others of the excellent types sent out in this collection, sooner 
or later a good brick house will result, or a tiled floor or other ceramic products. These 
women are therefore doing thousands of dollars worth of advertising of the best sort 
of education in ceramics: 

One enthusiastic woman in Des Moines took this interest in American studio and 
small factory pottery over to Paris and managed to impress the idea on the American 
colony in Paris. The result is that American ceramic products, not only pottery but 
all good ware, are being discussed across the water. It is but fair to state that this 
lady got her interest aroused through Iowa State College extension work. 

Iowa State College offers work in modeled pottery to the women of the Home 
Economics Division, the work being done in the ceramic engineering laboratories. 
Most of these girls marry, build homes and will surely know fired clay all the better 
for having made a little of it themselves. They are taught the value of tile, of color 
due to proper firing of clays, of table service, and as they are working under the direc- 
tion of a first-rate artist, who specialized in art pottery, they become customers without 
doubt for ceramic ware of the better sort, and so we look on this activity as an extension 
activity as well as an activity that yields a credit hour or so for girls taking work in 
household economy. 


Exhibitions 


Iowa State College takes an active interest in the State Fair and the Ceramic En- 
gineering Department has always been active in furnishing some sort of educational 
exhibit. One year a very pretty young woman stuck to the task until she could op- 
erate the potter’s wheel, and being pretty, skilful and pleasant, the Ceramic Department 
ran away with the honors. Another year an electric kiln was set up and operated and 
miniature drain tile were made and fired by a student demonstrator. Since Iowa leads 
the world in the production of drain tile this feature proved of interest. It should be 
pointed out that education was the purpose and these demonstrators talked about 
ceramic engineering and what it stands for, while they got the crowd with the tricks. 
Similar stunts each year are worked up, with student helpers to do the work. Refrac- 
tories were featured once, paving brick another time, and so on. 

On the campus frequent shows are made when gatherings of farmers are at hand, and 
efforts are always made to tell strangers by exhibitions, demonstrations, etc., exactly 
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how important a popular knowledge of the field of ceramic engineering is to all classes 
of people. 


Conclusion 


It is safe to state that fully half the effort at Iowa State College is given to what is 
really extension educational work, in those departments that serve in any way ceramic 
fields. Not only does the Department of Ceramic Engineering do this but it is ably 
and heartily supported in many ways. 


VOCATIONAL TRAINING IN CERAMICS! 


By Ross C. PurDY 


By vocational training we mean training of the student’s mind in the use of know- 
ledge; a practice in application of science fundamentals to the problems encountered in 
a given job. In contrast with collegiate training, vocational education is of an inter- 
mediate grade; it ranks in character and grade with the school intermediate between the 
grammar and collegiate schools known on this continent as High Schools. A vocational 
course of classroom and laboratory instruction of high school quality and breadth is 
directed entirely to preparing the student’s mind for a better understanding of the under- 
lying scientific principles of his chosen vocation. 

Vocational training need not and very often does not include manual training ex- 
cept in so far as manual exercises are necessary in the laboratory to demonstrate the 
application of the principles and theories developed in the classroom. 

Vocational education may be provided in several forms. The vocational education 
curricula and schedules differ according to convenience and necessities of the students 
and the availability of facilities. 

Po. Wear University a first rade organized ae une: ee 
indactial Course in 1895, were wo-year courses of in ermediate grade. he 

prerequisites for admission to this two-year or industrial 
course were two years industrial experience or graduation from high school for those 
under twenty-one years of age and practical experience in ceramics for those over twenty- 
one years of age. Some there were who took this two-year industrial course who had not 
completed their grammar school training. It was essentially and in fact a vocational 
course of instruction in that it prepared men for a ceramic vocation; it was limited to: 
preparing pupils for service in the industries and did not aim to give what is generally 
called higher education, that of collegiate grade. This short or industrial course was 
continued successfully at Ohio State University for seventeen or more years and several 
who are now among the most prominent ceramic technologists were graduates of this 
two year industrial course and had no other school training in ceramics. ‘Three of the 
Directors of collegiate ceramic departments in the States had no collegiate training other 
than this industrial course. It was a vocational course of instruction and the results 
obtained warrant serious consideration of whether the universities should not again 
give a two-year industrial course. 

Another scheme for vocational training is that which is 
known as “short winter schools.’’ Being the originator of 
this vocational educational scheme and having begun it at 
University of Illinois where it has been continued successfully, 


Midwinter Two 
Weeks’ University 
Course 


1 Presented at the Summer Meeting, AMERICAN CERAMIC SOCIETY, Toronto, 
Canada, July 9, 1925. 
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though intermittently, since 1905, I present it for your consideration with consider- 
able pride and with lots of assurance of its value. I am now associated in manufactur- 
ing with a ceramic engineer whose only school training other than in one of these two 
weeks winter courses at the University of Illinois was in the three Rs at a country 
school. He is now able to calculate molecular formulas and he has developed charts 
in process control schemes that involve pressures, volumes and weight relations. He 
is educated in ceramics; self-educated, it is true, but he got his thought direction and 
methods in those two weeks of University vocational training. 

Other universities on rare occasions have given short winter courses of lectures and 
laboratory exercises open to any who would enroll. Iowa State College is planning to 
have such vocational courses. The holding of these short term schools in the winter 
is recommended for serious consideration by universities. Ceramic organizations 
should urge and support them. They provide a vocational training to many factory 
employees who otherwise would have no opportunity to obtain a systematic start in the 
finding and using of those scientific facts which have applications in ceramics. 

Professor Binns at Alfred University has for several years 
conducted a vocational school. Classes in the technology 
and laboratory demonstrations of methods of pottery production have been given in 
these summer schools. Professor Binns has not made these vocational courses generally 
known to factory employees, hence the majority of the pupils attending are art school 
teachers. For any one who intended to have pottery making as a vocation, this summer 
course at Alfred University would be most excellent. 

For the three summer months each year our university ceramic departments are 
idle. Their overhead charges continue as in the winter months. This piles the over- 
head charges per pupil onto those who attend during the winter, and to the auditors 
and to those who are responsible for salaries and current expense appropriations this 
gives a basis for estimating cost of education per pupil, which, from our point of view, 
is unfair to the winter pupils. It deprives them of adequate instruction and equip- 
ment. If the department overhead could be spread over pupils attending twelve 
rather than nine months the expense per pupil on the auditor’s books would appear 
more favorably. 

The scheme of having two summers of satisfactory plant work as a requirement for 
graduation from a ceramic department is excellent. This should be a requirement in 
every ceramic school curriculum. This cares for the boys who are taking the collegiate 
course of instruction, but it is not they who we are now considering. We are thinking 
of vocational school opportunity for those who can or will not take the collegiate ceramic 
course. 

Would not the disadvantages, if there are any, of having the two-year industrials 
in the same classes with the four-year collegiate pupils, be entirely met if the ceramic 
class rooms and laboratories were made available during the three summer months to 
those who want the industrial or vocational training? Would not this give service and 
reduce the overhead charges per pupil? <A consideration of this by the universities is 
seriously recommended. 


Summer Courses 


Prof. Greaves-Walker is the first to inatigurate a corre- 
Correspondence spondence course in ceramics. This is commendable and he 
Courses should have the hearty support of all ceramic organizations 
and persons. Should we not council with him on making this correspondence course 
just as effective as possible? He is now and we hope will continue leading in this form 
of vocational training, that of giving the men in the plant an opportunity in thought 
direction and methods of fact finding. We pledge him organized assistance if he will 
make plans for it. 
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This scheme of vocational training has been successful 
from the standpoint of the foremen. The Ohio State Board 
for Vocational Education has three lecturers who give instructional courses in factories 
and industrial centers throughout the state. The Refractories Manufacturers Asso- 
ciation for two years sponsored foremen institutes. Some corporations have their 
own schools with a full time staff of instructors. 

A scheme for a codperation between universities and ceramic associations on a def- 
inite schedule of institute meetings in different ceramic centers is recommended for con- 
sideration by both the universities and the associations of ceramic manufacturers. 
This suggestion is in line with those for university extension in ceramics which Professor 
Watts will present. If foremen institutes are established and thoughtfully cared for 
they possibly will result in providing for itinerant ceramic lecturers sponsored by 
and going out from the several ceramic schools. 

High Schools x The Smith-Hughes law provides for day-time schools, 

ight schools and part-time schools. If a local school board 
will provide the room and equipment the federal and state governments will assist in 
the financing of instruction. A ceramic night school has for two years been operating 
in Newell, W. Va., under the direction of A. V. Bleininger. The Ohio Ceramic 
Industries Association has petitioned the East Liverpool school board to establish at 
once a night school and as soon as possible a day school in vocational ceramics. The 
State Vocation Educational Board has guaranteed very substantial financial aid. Pro- 
fessor Watts has offered the codperation of the Ohio State University Ceramic Depart- 
ment. The establishment of a ceramic school in East Liverpool High School is well 
nigh a fact and the Ohio Ceramic Industries Association is planning to secure similar 
schools in other ceramic centers throughout the state. 

The farmers have taken advantage of the provisions in the Smith-Hughes act with 
the result that in Ohio alone over $700,000 is spent annually by the federal and state 
government in university extension in agriculture. The ceramic manufacturers need 
only to present a claim to the state boards and legislature to secure financial support for 
vocational education in high schools, in those cities where the ceramic interests can 
justify the local school board in using city school funds to provide the facilities. 

Other schemes for vocational training will suggest themselves by local or group 
requirements and conditions. ‘Those which we have here considered are: 


Foremen Institutes 


Two-year industrial courses at universities. 

Midwinter short courses of two or more weeks. 
Summer schools in universities. 

Correspondence courses. 

Foremen institutes. 

High school courses, day, night and part-time courses. 


DISCUSSION ON “AN X-RAY STUDY OF NATURAL AND 
ARTIFICIAL SILLIMANITE”’ 


N. L. BowEN anp J. W. Greic:’ In the July number of the Journal 
a paper by John T. Norton deals with ‘““An X-ray Study of Natural and 
Artificial Sillimanite.” The “artificial sillimanite’ is of course mullite 


1J. F. Norton, Jour. Amer. Ceram. Soc., 8 |7], 401 (1925). 
2Recd. July 13, 1925. 
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(3A1,03.2Si0O2) and not sillimanite (Al,O3.SiO2) at all, and Norton’s re- 
sults confirm Wyckoff’s observations that mullite and sillimanite powders 
give indistinguishable X-ray patterns. Wyckoff’s observations to this 
effect were published by us in the original paper where the compound 
3A1203.2Si0O2 was first definitely recognized and described.! Wyckoff 
has since extended his studies to individual crystals but his results have not 
yet been published. 

In his conclusions Norton states: ‘The only other conclusion is that the 
two compounds are identical and this is in direct contradiction of the accu- 
rate chemical analyses of Bowen and Greig. It seems as if the X-ray 
method of analysis was a more fundamental method of determining the 
nature of a substance than a chemical method in this particular case be- 
cause the results are properties of the crystalline phase only, and are not 
upset in any way by the amorphous glass in which these crystals occur or 
which they may include.’’ Plainly Norton leans toward the opinion that 
sillimanite and mullite are identical, and if the above-quoted remarks 
were an accurate picture of the situation the matter might be allowed to 
rest there. It is, however, by no means a question merely of the relative 
reliability of X-ray analysis and chemical analysis. We did indeed give 
chemical analyses of crystals of mullite by way of confirmation of our 
conclusions, analyses, which, by the way, were made upon free crystals 
formed in “‘pipes’’ of electric furnace melts and which were determined by 
microscopic examination to be all but free from foreign contamination of 
any kind. But the establishment of the fact that the compound of alu- 
mina and silica stable at high temperatures (mullite) has the composition 
3AL03.25102 did not depend primarily upon chemical analysis at all but 
upon synthesis. Working with pure alumina and pure silica we found 
that the 3:2 mixture was the only mixture that could be induced to form a 
single, homogeneous, crystalline phase. All other mixtures formed the 
same crystals, with no variation in their properties, together with another 
phase representing the excess material, and in this respect the 1:1 mixture 
was no exception. Such evidence of the composition of a compound 
is complete and final. It needs no analysis of any kind to support it, though 
confirmation upon that side can do no harm. 

It may be pointed out here that two organizations, the Bureau of Mines 
Experiment Station at Seattle and the Norton Company of Worcester, 
working independently of each other and of us upon the synthesis of ‘‘arti- 
ficial sillimanite’’ obtained results that confirm our conclusions. They 
were unable to explain their results in the light of the belief then current 
that sillimanite (Al,O3.SiO2) was the compound formed, but their diffi- 
culties fell away with the appearance of our results establishing the compo- 
sition of the compound as 3A1,03.2SiOx. 


1 Jour. Amer. Ceram. Soc., 7 [4], 253 (1924). 
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The difference of chemical composition between sillimanite and mullite 
is unquestionably clearly defined. In physical properties they are in 
many respects remarkably alike, yet in most respects measurably different. 
The refractive indices differ by amounts that are several times the error 
of measurement on even very small crystals. In thermal behavior they 
are quite different. Mullite is altogether unaffected at any temperature 
up to 1810°C, whereas sillimanite, at any temperature above 1545°C, 
is decomposed into mullite crystals and a highly siliceous liquid. This 
fact is remarkably difficult to explain upon any hypothesis of the identity 
of mullite and sillimanite since it would involve the obvious impossibility 
of a compound breaking up into itself and something else. 

In crystal angles and direction of cleavage mullite and sillimanite ap- 
proach each other more closely than in any other physical properties. 
Of all properties these are, perhaps, the most intimately connected with the 
atomic arrangement. ‘Their X-ray diffraction patterns, which furnish a 
more direct means of deducing atomic arrangements, are indistinguishable. 
Must we conclude, therefore, in the face of all the evidence of differences, 
that they are identical, or should we conclude that they are merely so 
similar in atomic arrangement that they are scarcely distinguishable in 
crystallographic properties and indistinguishable in X-ray diffraction 
patterns? 


GEOPHYSICAL LABORATORY, 
Juuy, 1925. 


A DESCRIPTIVE BIBLIOGRAPHY OF SCUMMING AND 
EFFLORESCENCE! 


By F. G. JacKson? 


Introduction 


‘The words ‘‘scumming”’ and ‘‘efflorescence”’ are often confused in ceramics 
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and are frequently replaced by local terms such as “kiln white,” “‘white- 
washing,’’ ‘“‘petering,’”’ etc. 

The generally accepted meaning seems to IG: 

Scumming—The formation on the surface of a ceramic body of a deposit 
of foreign matter during the process of manufacture. 

Efflorescence—The formation on the surface of a finished ceramic ware 
of a deposit of foreign matter due to exposure to weather. 

In the following abstracts from the literature the development of under- 
standing of the various causes leading to these blemishes has been traced. 


1 Published by permission of the Director, U. S. Bureau of Mines, Department of 
Commerce. 
2 Associate Chemist. 
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Whenever a new thought on the subject has been published, this is given 
fully below. Otherwise only the nature of the article is given. 

A study of the literature begins of necessity with ‘The Collected Writings 
of Hermann A. Seger.’’ ‘The small amount of work published previous to 
his time is now buried in obscurity in inaccessible German trade journals 
and technical papers. Seger reviewed these and added so much of in- 
terpretation and explanation as well as new material that it may well be 
said that the foundations of ceramics as an exact science were here laid. 

The literature since Seger’s time has been traced in the following pub- 
lications. Those marked * have been completely searched through 1924. 


List of Publications 


Baumaterialienmarkt. Leipzig, Germany. 

*Brick. 407 S. Dearborn St., Chicago, Ill. 

*Brick and Clay Record. 407 S. Dearborn St., Chicago, Ill. 

Brick and Pottery Trades Journal. London, England. 

Brick Builder, The. Boston, Mass. 

British Clay Worker, The. 43 Essex St., Strand, London, England. 

Builder’s Journal, The. England. 

*Bulletin of the American Ceramic Society. Columbus, Ohio. 

*Burning Clay Wares. By Ellis Lovejoy. T. A. Randall & Co., Indianapolis, Ind. 

Canadian Clay Worker, The. 32 Colborne St., Toronto, Canada. 

*Ceramique, La. 84 rue d’Hautville (X), Paris, France. 

*Ceramique Industrielle, La. By A. Granger. 

*Ceramic Abstracts. Columbus, Ohio. 

*Ceramic Industry. 407 S. Dearborn St., Chicago, Il. 

*Ceramist, The. 170 Roseville Ave., Newark, N. J. 

*Clay Record. Chicago, Ill. (Combined in 1911 with Brick.) 

*Clay Worker, The. T. A. Randall & Co., Indianapolis, Ind. 

Deutsche Toepfer und Ziegler Zeitschrift. Halle, Germany. 

Eidgenossen Materialspriifunzsanstalt in Zurich. Switzerland. 

Engineering News. McGraw-Hill Book Co., New York, N. Y. 

German Patents. 

Industrial and Engineering Chemistry. 17th St. & Penna. Ave., Washington, 
IDE ACS 

*Journal of the American Ceramic Society. Columbus, Ohio. 

Journal of the Franklin Institute. 15 S. Seventh St., Philadelphia, Pa. 

Keramische Rundschau. Dreystr. 4, Berlin, Germany. 

Ohio Mining Journal, The. Columbus, Ohio. 

Chio Valley Manufacturer. (Cannot be located.) 

Pottery Gazette, The. 8 Broadway, Ludgate, London, E. C., England. 

Revue des Materiaux de construction et de Travaux Publics. 148 Bvd. Magento, 
Paris, France. 

Revue Scientifique. 

*Sprechsaal. Coburg, Germany. 

*Tonindustrie Zeitung. Dreystr. 4 Berlin, Germany. 

Thonwaaren Fabrik. Stuttgart, Germany. 


* Journals have been checked through 1924. 
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Trade Journal Review, The. England. 

*Transactions of the American Ceramic Society. Columbus, Ohio. 
*Transactions of the Ceramic Society. Stoke-on-Trent, England. 
University of Illinois Bulletins. Urbana, Ul. 

Zeitschrift Offentliche Chemie. Plauen i.V. Germany. 

Ziegel und Bau Industrie. 

Ziegel und Cement. Berlin, Germany. 


Abstracts of Literature 
The Collected Writings of Hermann A. Seger. Vol. | & 


P. 108. A large amount of lime in a clay, containing several per cent of iron, will 
change the red color ordinarily derived from iron oxide to yellow. 

P. 127. Such clays (containing much lime) absorb sulphur compounds freely from 
fire gases and form calcium sulphate and then the normal red color of iron appears. 
At a high temperature the red is destroyed and the color returns to greenish yellow. Un- 
der reducing conditions calcium sulphate is decomposed at lower temperatures than un- 
der oxidizing. 


P. 213. Experiments are described where the water in kiln gases was withdrawn, 
condensed and analyzed from kilns burning wood and gas. ‘The acids ana salts 
remain in the body or unite with the basic substances of the body as the alkalis, lime, 
magnesia, ferric oxide, and alumina and bring them to the surface as salty incrustations 
which later on at a higher temperature are decomposed again more or less and give rise 
to disfiguring efflorescence or a thin glaze. The alkaline salts are very active in the pres- 


ence of acids. Ammonium chloride will form other volatile chlorides, thus transporting 
bases to the surface.” 


P. 272. The first tunnel drier has just been announced. Seger considers its use 
fraught with perils. 


P. 313. Studying the water-smoking of a gas-fired continuous kiln in which gases from 
chambers containing ware under fire were drawn over green bricks. He found that the 
bricks sweated ‘‘and every brickmaker knows the consequence. There is produced 
on the surface a whitish, firmly adhering coating On examining the efflorescence 
with a magnifying glass, it will appear as wart-like or scaly or blistering masses quite 
similar to those found on air-dried brick and whose characteristics disappear gradually 
only when the clay has assumed the vitreous condition. Of what nature this efflores- 
cence is has not yet been determined by chemistry. Microscopic examination shows it 
is not ash, but that it is composed of residues partly crystalline which, at one time in 
solution, have been deposited by the evaporation of water on the surface of the brick. 
It may also have been caused by the water taken from the clay in water-smoking. Salts 
which can do this are plentiful, CaCOs, CaSO,, NaCl, and FeS decomposing to form 
FeSO:, Alo(SOs)3 and MgSO,. Also NH; salts, alkali salts, H.SO; and H.SO, are con- 
densed from the fire gases and form soluble salts on the surface of the brick.”’ 


P. 351, ‘‘All the substances which are taken up from the fire gases are concentrated 
near the surface, and hence all sorts of colors are often blended, while the color of the 
interior shows a certain uniformity.”’ 


P. 354. Analyses are given of the surfaces and cores of yellow bricks with red sur- 
faces and the amount of remaining calcium carbonate in each is calculated from the 
amount of sulphuric acid present. The ratio of calcium carbonate to iron oxide is 
very low in the red parts and high in the yellow. 
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P. 357. Drying efflorescences mostly occur on bricks with smooth dense surfaces. 
On rough surfaces and on lean and porous clays the water evaporates from within as well 
as on the surface and thus the soluble impurities are not brought out. ‘‘Since in many 
cases these efflorescences are produced only in water-smoking, and only when water 
vapors condense on the brick, they may often be prevented by conducting the water- 
smoking very carefully.” 

Efflorescences appearing only after manufacture are classed separately. They tend 
to destruction of the ware, and consist of sodium bicarbonate, sulphates, especially 
soda and magnesia, chlorides, etc. There is also the effect of organic growths. 


P. 366. He describes the greenish or yellowish green efflorescence due to vanadic 
acid and says that this can be avoided by reduction. 


P. 369. He covers the formation of sulphuric acid on the surface of the ware, the 
consequent formation of soluble sulphates, and the consequent formation of scum in the 
kiln, efflorescence in service, and destruction of ware by repeated recrystallization. 
Reduction during firing is his sovereign prescription. 


P. 381-4. Yellow and Green Efflorescence on Brick Fronts. Buff burning clays 
are well suited for terra cotta but often take on an undesirable color on exposure, be- 
coming yellow to blue green and later brown to black. This is often due to vegetable 
growth but sometimes is a salt. Dr. Cohn believes it is iron, others have suspected co- 
balt, Seger proved a green efflorescence on a buff brick was chromium. He reports here ~ 
a golden yellow coating as vanadic acid. A water extract gave the characteristic color 
changes. 


P. 385. Vanadium Compounds in Lignite Clay. He collected and analyzed a 
sample of green efflorescence, finding 29% vanadic acid. He has found that reduction 
at high temperature causes the vanadium to fuse so that it cannot form scum. 


P. 396. The use of barium compounds to prevent scum is fully covered. The 
precipitation of sulphates with carbonate, the need of an excess, and the harmlessness of 
that excess are shown. With barium chloride non-soluble salts are formed and the ex- 
cess must be avoided. When large amounts of sulphates are present, barium chloride 
is not recommended. 


1877 Aron, Dr. Salt efflorescence on brick. Tonind. Levit WO ey bave 

Analysis showed 42% sodium sulphate in a gray scum. ‘This serves at higher 
temperatures as a flux to sinter the ware. Repeated recrystallization will destroy the 
brick structure. 


1877 Coun, W. On the artistic coloring of ware. Tonind. Zeit., 1 [26], 207. 
Describes experiments on dipping wares in solutions of iron salts before firing and 

varying firing conditions. Can get red, yellow, or green colors. The presence of lime 

has a bearing. Samples had green efflorescence which he proved was an iron salt. 


1877 Anon. Yellow and green efflorescence. Tonind. Zeit., 1 [47], 378. 
Question: what is the nature of it? 
Answer: see Seger, Tonind. Zeit., 1 [46], 368. (The original of Collected Writings, 
T, 381-90.) 


1878 TRAUTWINE, WM. Incrustation on brick walls. Jour. Franklin Institute [105], 

259. 

Studied bricks which effloresced in service. He found magnesium, calcium, and 
ferrous sulphate in bricks fresh from the kiln. The bank clay contained no carbonates 
or soluble salts, but lime and magnesia, presumably as silicates, in about the same 
amounts as in the fired ware, suggesting the inference that in some cases firing may con- 
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vert all or nearly all of the magnesium silicate to sulphate. The process of firing 
bricks with coal accounts for this. Coal contains pyrites which burn to sulphurous acid 
gas. When this gas, air, moisture, and substances having an affinity for sulphuric acid 
are brought together at high temperatures long sustained, sulphates are formed. 


1878 Premperton, H. On the evil effects arising from the use of dolomitic lime in 
building brick walls. Jour. Franklin Institute [106], 52. Reviewed Tonind. 
Zeit., 3, 178 (1879). 

Efflorescence may be caused by Mg compds. in clay converted to MgSO, by S from 
coal. Second, lime in mortar absorbs sulphur from combustion products in the air 
of cities and forms MgSO.. This is dissolved by rain and concentrated on the surface. 
This solution makes the mortar fall out. Magnesian lime is much used to make mortar. 
It is preferred by the brick layer. 


1879 Anon. Efflorescence on brick. Tonind. Zeit., 3, 38. 

Question: What are markings on the bricks sent? 

Answer: White powder is CaSO, + MgSQ,. Crystals are gypsum, red-brown scum 
is iron oxy-hydrate, yellow-green stains are vanadium. 


1879 Anon. Cause and removal of white efflorescence. Tonind. Zeit., 3, 54. 
Question: How to remove a white efflorescence from a church when Portland cement 
mortar was used? 
Answer: Wash with dilute hydrochloric acid followed by water. 


1879 ANoNn. Yellow-green efflorescence on brown-coal clay brick. Tonind. Zeit., 

3, 129. 

Question: Could not make Seger’s test for V work well on yellow-green stains unless 
very plain ones. Finds most V stains on brick in spring when they have stood out all 
winter. Is this due to moisture? 

Answer: (by Seger) Some V salts are colorless and some are insoluble. Effect of 
moisture on soluble salts fully explained. 


1880 ANon. White scum on red bricks. Tonind. Zeit., 4, 312. 

Scum is due largely to NasSO, and MgSOu,, these both very soluble in hot water, 
slightly in cold water. If cold water is used to temper and bricks are dried fast in a 
cold air blast and properly fired (so that during water-smoking they do not become wet 
again) they will not scum. If dried by heat and little draft they will. Workmen’s 
finger prints on bricks show as scum because the heat of the body has dissolved the salts. 

Answer: CaSO, also plays an important role in scumming. Solubilities quoted. 
Maximum solubilities around 35°C. Finger prints cannot be due so much to tempera- 
ture as to pressure and oil on the fingers. 


1880 ANON. White scum on red bricks. Tonind. Zeit., 4, 422. 

Question: Water-smoking seems unequal in different parts of kiln. Resets put in 
unfavorable places will scum. What is this and how prevent it? 

Answer: Principally calcium and magnesium sulphates formed by condensed water 
and acids in smoke. Draw plenty of air through the kiln, have no dead air pockets and 
heat slowly. 


1885 Anon. White scum on brick. Tonind. Zeit., 9, 378. 

Question: Brick from ring kiln burning hard coal are almost always scummed. 
I want to try peat. Will it help? 

Answer: Scum is due to condensed moisture on ware. Can be prevented with care. 
Peat contains more water, therefore needs more care. 


1886 SEcER’s LaBporatory. Analysis of effloresced salts. Tonind. Zeit., 10, 400. 
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Sample showed 


K2SO, 32.38 | 

NassO, 26.83 > water soluble 
CaSO, 0.60 | 

face 2:92 | acid soluble 
Fe.O; + Al,O; 0.52 { 

Insoluble residue (sand) 34.35 


1886 Epirortay. Efflorescence on brick. Clay Worker, Jan. 

“We have little disposition to enter into discussion of the many papers being 
published on this subject. We desire, however, to publish the several theories, ob- 
servations, and experiments that come to hand and avoid injury to any but aid in the 
truthful solution of the real cause or causes. 

“The following was read by J. C. ANDERSON before the Illinois Society of Architects: 

“ “The substances of this wall coating I find to be essentially the sulphates of mag- 
nesium, soda and potash. These do not come from the face brick; this applies to several 
makes; the main cause of the evil lies in the magnesia in the lime of the mortar. 

“The common bricks are made from drift clays containing pebbles high ia magnesia 
and iron pyrites. The face bricks are from a clay containing little of these. In firing 
common bricks the sulphur is eliminated and converted into sulphuric acid and absorbed 
by the brick ata red heat. It unites with the alkalis and alkaline earths, forming salts. 
These bricks are saturated with water before laying. In drying, the salts are carried 
through the face brick to the outside and crystallize there.’ He advises pure mortar 
for face bricks, isolating the front wall from the rear wall, using as little water as possible 
in construction, protecting from rain during construction, and use of projecting drips. 

“Wm. E. Hincair¥ replies to this in the Chicago Tribune, Dec. 11, 1885 (?): 

““T will agree with the gentleman when he says that this subject has received little 
notice in this city until ‘very recent years’ for there was no problem here until the 
Anderson Pressed-Brick Co. began to manufacture. The trouble is in his clay which 
shows magnesia in plenty.’ Disclaims A’s championship that deposits are restricted to 
no particular brick. Some may show it and it is their fault. Why are Anderson bricks 
covered with whitewash oftentimes before leaving his yard or even his kiln if the trouble 
is with the mortar? This has been seen by many witnesses. Differs also as to remedies. 
Advises painting the bricks. 

“F. P. MAYERBERG writes to the Clay Worker: 

“““Mr. Anderson should have said ‘The evil is in existence since insufficiently burned 
brick made of heavily charged alkali clays were laid in walls exposed to all changes of 
weather.’ All of the prominent terra cotta manufacturers have met the same trouble and 
overcome it. Their process is too expensive for bricks, but there are cheaper ways of 
doing it.’ ”’ 


1886 Brown, R. T. The composition of whitewash. Clay Worker, 6, 325. 

“The white substance that appears on the surface of new brick buildings is car- 
bonate of lime. Lime may exist in clay and not be visible. When it is burned it be- 
comes caustic lime, soluble in water. When the brick absorbs water from the rain, the 
lime dissolves and is carried to the surface on drying. ‘There it takes carbonic acid from 
the air and becomes insoluble carbonate. It may be washed off with dilute hydrochloric 
(muriatic) acid. I know of no way to prevent its appearance, if the clay contains lime.” 


1887 ANON. Whitewashing of tile. Clay Worker, 8, 175. 

“We have received a tile from Mogadore, Ohio, that is heavily whitewashed where 
fingers touched it while soft. They ask why. We do not know. The whitewash is 
carbonate of lime or saltpeter or soda deposited in the process of water-smoking.”’ 
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1888 Lovejoy, Exuis. Clays of Fivemile Creek. Ohio Mining Journal, 17, 34. 

“Some of these clays effloresce in service very badly. Analysis shows the efflorescence 
to be sulphate of alkalis with iron and traces of calcium and magnesium sulphates. 
Explanations previously offered: (1) Sulphur fumes in smoky air from sulphates. (2) 
Sulphur fumes from burning soft coalin kiln form sulphates. These do not explain why 
when bricks made from two different clays are fired in the same kiln one kind effloresces 
and the other does not. Sulphide of iron has been found in some of these clays. When 
this is fired in an oxidizing atmosphere, it forms alkaline sulphates which are the cause of 
the efflorescence.” 


1888 ‘“BacusteIn Macuer.” To beginners in clayworking. Clay Worker, 9, 23. 
“Many bricks are discolored by setting them too wet into the kiln. It will pay you 
if you set them dry into the kiln.” 


1888 BaKer, Pror. IRAO. Efflorescence and impervious mortar. Engineering News. 

Reprinted in Clay Worker, 9, 286. 

The efflorescence sometimes originates in the brick, particularly if they are fired 
with sulphurous coal or are made from a clay containing iron pyrites. When the brick 
gets wet the water dissolves the sulphates of lime and magnesia and leaves them on the 
surface. Frequently the efflorescence on the brick is due to the absorption of impreg- 
nated water from the mortar. 


1888 Davis, Cuas. T. Exudations upon brickwork. Clay Worker, 10, 278. 

Description of appearance and occurrence during wet weather. Repeats explana- 
tions already brought forth. 

An epidemic of efflorescence in 1882 was discussed at length by members of the 
Academy of Natural Sciences in Philadelphia. They decided it was sulphate of mag- 
nesia formed from magnesia in the mortar dissolved in the presence of water by sul- 
phurous acid from burning coal. 


1889 Etsom, J. F. Efflorescence on brick, its cause and cure. Clay Worker, 11, 18. 

A long paper read at the N. B. M. A. convention. Nothing new offered. Dis- 
cussion brought out that red mortar makes more efflorescence than other colors and 
buildings put up in wet weather will effloresce badly. MHard-fired bricks effloresce less 
than soft-fired, rough brick less than smooth. 


1889 FE. L. H. Touching on efflorescence. Clay Worker, 11, 238. 
Attributes efflorescence to dampness in kiln. 


1889 Bruck, R. S. What’s the trouble? Clay Worker, 12, 95. 
Wants to make a red face brick but gets a very thin greyish-white skim on it. Would 
like a remedy. 


1889 Casot, SAMUEL. White on bricks. Builder and Woodworker. (Reprinted in 

Clay Worker, 12, 98.) 

Finds at least three substances which cause this, carbonate of soda, most common on 
new work, silicate of soda from salt clays, and sulphate of magnesia. This is formed from 
pyrites in clay forming sulphuric acid and this uniting with magnesia in the lime mortar. 
He concludes: ‘Efflorescence is never due to bricks alone and seldom to lime alone. To 
avoid it the bricks should be covered with an oily preservative. Linseed oil will not 
serve.” 


1890 Crary, J. W., SR. Water-smoking and reburning kilns. Clay Worker, 14, 262. 
All clays that shrink or settle in firing have more or less alkaline salts. If heated 
too fast or made red hot on the surface before the water is out of the inside part of the 
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brick the salts effloresce. If the kiln be closed too quickly, or until the whitewash be 
thoroughly oxidized or burned off, the bricks will have a discolored, motley appearance. 


1892 Anon. Efflorescence on brick. Clay Record, 1, 47. 

New buildings in Chicago are effloresced. Smoke has much to do with it. Alkali 
is absorbed by porous brick. Efflorescence results when brick are made from a clay con- 
taining magnesium, sodium or potassium sulphate and not sufficiently fired to fuse them. 
The sulphates dissolve the alkali on becoming wet. On evaporation the white crystals 
are deposited. Describes tests made at Berlin on brick to determine if they will efflor- 
esce. 


1892 J.F.E. Efflorescence on brick. Clay Record, 1, 82. 

Answer to above. Efflorescence contains carbonates, sulphates, silicates, etc. 
Generally one predominates but not always the same one. For many causes there can 
not be one cure. Cause may be in the clay, the brick, the mortar, the season, manipula- 
tion, laying. Describes how mortar should. be prepared. Advises seasoning it a year. 


1893 Discussion at N. B. M. A. convention on whitewashed bricks. Clay Worker, 

19, 163. 

Question: Will hot air in a drier cause whitewash? 

Answer: It was found out nine years ago that BaCO; would prevent it. Does not 
know why. Brick set wet in kiln will whitewash. Some very vague ideas expressed as 
to the theory. 


1893 ANoN. Efflorescence on brick. Clay Worker, 19, 509. 
Advises to do nothing about it but to build the building fairly watertight and it 
will not give much trouble or last long. 


1894 ANON. Discoloration of brick. Clay Record, 4 [10], 18. 

The writer’s common bricks scum. He is water-smoking with wood and firing with 
three different sorts of coal but cannot prevent scum. Wanted help from N. B. M. A. 
convention. Proposed a question and is dissatisfied with the answers. 


1894 ANon. Efflorescence on brick. Clay Record, 4 [12], 27. 
Bad cases in Philadelphia after a hard winter and heavy spring rains. Paint and 
oil suggested to prevent recurrences. 


1895 Epirortay. Whitewash and efflorescence. Clay Worker, 24, 352. 
A plea for investigation of these subjects. ; 


1895 CrameR. Color appearances of brick when water-smoking, also from artificial 
drying. Brick, 2, 44. (Translated from Tonind. Zeit.) 
Drying by direct heat has changed the color of some yellow bricks to gray. Sul- 
phurous gases on wet clay are blamed. Olschewsky says in discussion much trouble 
comes from drier, not from kiln and much BaCl, and to BaCO; is used to the wrong end. 


1895 Cummer, F. D. Reply to above. Brick, 2, 49. 

C. did not mention that ware must be wet to have sulphur in drying gases absorbed. 
Large volume of air should be mixed with kiln gases. This, moving fast, will not allow 
condensation and corrosion. The writer makes a direct heat drier on this principle 
which works successfully. He can dry a terra cotta block weighing 151/. Ibs. wet to 10 
Ibs. dry in 36 hours without cracking. 


1895 OLScHEWSsKy, W. Prevention of scum and discoloration on face bricks, terra 
cotta, etc. Ziegel & Cement. (Translated in Clay Record, 9 [10], 16 (1896.) 
Translated by Huelsen & Co. as “Petering”’ or “Whitewashing” in a pamphlet pub- 

lished at Newcastle-on-Tyne. (Reviewed in Brick, 2, 278.) 
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Gives the following limits: 


1. When mainly so-called finger dints are scummed, suspect the water. 

2. If scum is all over the face, see if the side against the board in drying is clean. 
If so, trouble is in clay. 

3. Ifscum only when exposed in kiln or drying, then due to salts in clay, but likely 
only small amounts. 

Barium carbonate will precipitate calcium sulphate. 


1895 Benrey, Gustav. Discoloration of face brick and terra cotta. Brick, 2, 358. 

Describes occurrence of gypsum and how only a little is dissolved if worked fast. 
Describes use of BaCO; and of flour paste (formerly used). Epidemic of whitewash in 
Chicago blamed on soluble salts washed out of soot on buildings into bricks by a thunder- 
storm. Citizens had blamed lightning. Describes normal efflorescence on new build- 
ings. : 


1896 Eprrortav. Efflorescence on Brick. Clay Record, 9 [10], 11. 
Opens the subject. 


1896 EDITORIAL. Prevention of scum on face brick. Clay Record, 9 [12], 19. 
Describes and urges use of BaCOs3. 


1896 Discussion N. B. M. A. convention. “Can brick become stained white or de- 
posit an efflorescence after burning owing to sulphurous coal?” Brick, 4, 87. 
Mr. Fiske says sulphur in coal may make the white found on the bricks as they come 
from the kiln but does not think it has anything to do with efflorescence in the wall. 
Mr. Ittner agrees. 


1896 Drscusston, N. B. M. A. convention. ‘‘Does slow drying tend to prevent dis- 

coloration or whitewashing during burning?’ Brick, 4, 89. 

Mr. Irtner: “Slow drying is conceded to be ample drying. Thorough drying will 
prevent discoloration unless it is in the clay.” 

Capr. Crarts: “If there is scum we say that they were set too wet.” 

Mr. RICHARDSON: “You must not let moisture deposit on the brick at all. Must 
have a strong draft.” 


1896 Anon. “Hodge-Podge.’’ Tonind. Zeit., 20, 588. 

Describes efflorescence on walls. Ascribes either to plants (algae) or minerals. 
Effect of slightly soluble salts lasts longest. Sulphates are the commonest, then car- 
bonates, chlorides, nitrates. Vanadium and molybdenum salts are prominent because 
of intense green color. Possible sources tabulated. Describes methods of formation 
of salts and their efflorescence. 


1896 O.scHewsky, W. Drying clay wares. German Pat., 87, 103. 
Wares dried in a closed room by CaCh. CaCl, solution drains off, is evaporated 
and used again. 


1897 Discussion, N. B. M. A. convention. “Is efflorescence on a brick wall ever due 
to the kind of mortar used?” Brick, 6, 118. 
Orton: ‘Red mortar is colored by iron oxide made from copperas (ferrous sulphate) 
by igniting. The action is not complete and the remaining FeSO, effloresces.”’ 


1897 Discussion, N. B. M. A. convention. “Can whitewash be prevented from com- 
‘ing on the surface of green brick by varying its treatment in a drying tunnel?” 
Brick, 6, 118. 

Orton said he knew of at least four causes. Matter referred to an investigating 
committee. 
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1897 Discussion, N. B. M. A. convention. “What is the composition of efflores- 

cence?’ Clay Worker, 27, 124. 

ORTON: “It is a soluble salt, generally of lime. It is carried to the surface by water 
in drying. The faster the drying the more efflorescence. There are four or five sources 
from which it may come.” 

Gates: Advises slow raising of temperature at first so as to avoid condensation. 
Sulphur from the fires will adhere to that and burn on it as a scum. 


1897 Jacoss, H. L. Water-smoking and its effect on the brick. Clay Worker, 28; 
101. 
Advocates use of draft in water-smoking. 


1897 Anon. Brick efflorescence. Clay Worker, 28, 265. 

Prof. Gunther said in an address that efflorescence or incrustation could be pre- 
vented by long exposure of clay, by adding barium salts before burning or in continuous 
kilns by preventing oxidation of sulphur by limiting the air supply. 


1898 ANoN. Efflorescence on brick and sandstone. Trade Jour. Rev. (Reprinted 


in Clay Record, 13 [1], 15.) 
Review of subject. 


1898 PEMBERTON, HENRY. Discussion of efflorescence. Trade Jour. Rev., 106, 52. 
Blames dolomitic lime acted on by sulphur in smoke in the air. 


1898 Anon. A German’s opinion of brick efflorescence. Clay Record, 13 [7], 19. 
A review of Seger’s work. Advises BaCO;, reduction and high fire. 


1898 GERLACH, O. Saline efflorescence, its cause. Clay Record, 13 [8], 16; 13 [9], 16. 

A long article. Considers efflorescent sulphates found in clay, oxidation of pyrite 
to sulphate. Less scum if clay not weathered. Green ware should not stand around. 
Gypsum in water used. Colorants may bring in sulphur. Drying should be rapid but 
complete. Kiln scum due to pyrites in ware and coal. Hygroscopic water recondenses 
in cool parts of kiln and increases drier scum. May contain H.SO, and make more sul- 
phates. H. Guenther has shown that FeS. burning forms whitewash. Gerlach does 
not consider water necessary for this action. Reports six experiments to show that 
FeS: in clay or fuel converts CaCO; in clay to CaSOx. 


1898 Frey, F. E. Efflorescence (whitewashing) of brick. Clay Worker, 30, 105. 
Reviews causes. Advises blaming the mortar if possible. 


1898 Carson, J. W. Whitewash and fingermarks. Clay Worker, 30, 120. 
Describes common plant troubles. 


1898 ANon. Scummed brick. Brick, 8, 56, 187. 
Answers to questions on scummed brick. 


1898 Eprroriay. Brick, 8, 165, 222. 
Reviews of subject. 


1898 Epitortay. Witherite. Brick, 9, 32. 
Review of its use. 


1898 Eprroria,. Use of BaCOs. Brick, 9, 172. 
Advises use of precipitated material. 


1899 ANON. Some interesting history of petering of brick walls. Brick, 10, 195. 
Goes back to third Napoleon. 


1899 ScHaty, S. P. Can discoloration of brick be prevented? Brick, 10, 212. 
Describes firing tests with different amounts of BaCO; as sold by him. 
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1899 GerriacH, Dr. OTTo. On the saline efflorescence of brick. Brick Builder, for 
1899. 
Clearly states the possibility of a reaction between the lime of the brick and the 
sulphur in the kiln gases to make soluble sulphates. 


1899 ANoNn. Questions and answers on scum. Brick, 10, 252; 11, 38. 


1899 Anon. Description of German plants. Brick, 11, 58. 
Cases of efflorescence referred to. 


1899 Anon. What makes the white come out on brick walls? Ohio Valley Manu- 
facturer. (Reprinted in Clay Worker, 32, 112, and Clay Record, 14 [12], 21.) 
Review of the question. Advises use of BaCOs3. 


1899 ANon. Scum or efflorescence. Clay Record, 15 165. 20°: 
Due to soluble salts in clay, generally sulphates. Reduction at high temperatures 
best to remove. 


1899 Anon. Discoloration of brick work. Clay Record, 15 [12], 17. 
Review of an article by H. Guenther. Causes given. BaCO; advised. 


1899 Anon. Brickmaking in Yorkshire. Brick, 10, 232. 
Face bricks are fired with faces butted so they will not scum. Ends are tarred. 
In Leeds efflorescence is universal and quality of bricks is very poor. 


1899 Discussion, first meeting of the AMERICAN Ceramic Society. Trans. Amer. 
Ceram. Soc., 1, 104. 
The following points were brought out: 


1. Kiln scumming occurs more often in the bottom of the setting of a down-draft 
kiln than in the top. 

29. Scummed bricks are harder than adjacent ones in the kiln that are not scummed. 

3. Scummed paving brick give good service. 

4. Scumming is due to the presence of sulphate of lime. 


1901 OciE, E. M. Unweathered vs. weathered clay. Trans. Amer. Ceram. SOG 
Sia. 
Drew out Orton on the chemistry of conversion of sulphides to sulphates during 
weathering. 


1901 Brown, A. E. The drying of ceramic products. Pottery Gaz. (Translated 

in La Ceramique, 2 [3], 182.) 

Transport of soluble salts to surface the greater the slower the evaporation. Scum 
can be diminished or prevented by sprinkling the surface of the brick with sand. This 
makes a dry surface and the salts are deposited inside the brick. This can also be done 
by causing rapid evaporation at first. Applying a thin coat of flour paste makes the 
salt deposit on it instead of on the ware. 


1902 SEGER AND CRAMER. Prevention of scum. Tonind. Zeit., 26, 218. 

Bricks have been known to scum although the soluble salts in the clay were precipi- 
tated by barium addition. This is because soluble salts are made in firing and excess 
barium salts rendered insoluble as silicates. To prevent this the fired brick should 
be dipped in barium nitrate or chloride solution. This will precipitate calcium sulphate. 
Patent applied for. 


1902 ANON. Efflorescence on decorated biscuit. Sprechsaal, 35, 1020. 

Question: My porcelain biscuit effloresces after it has been decorated and fired. 
I use only good materials and fire to cone 13-14. How can this be prevented? 

Answer: It is hard to answer without more details. Adding a little calcite may help. 
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1902 ANoN. Prevention of discoloration and scum on terra cotta. Clay Record, 21 
(algelae 
Long review of known methods written for the practical man. 


1903 OrTon. On the rdéle played by iron in the firing of clay wares. Trans. 
Amer. Ceram. Soc., DOr. 
Expounds the decomposition of pyrite. 


1903 Anon. Efflorescence on bricks. Zeit. fur. off. Chemie. (Reprinted in Tonind. 
Zeit., 27, 512.) 
Describes a serious case of MgSQ, efflorescence during construction of a building. 
Tests on stock showed more salt in hard burned than in soft burned. 


1903 Kocn, J. J. Water-smoking and whitewashing. Clay Worker, 40, 452. 
A careful and thorough presentation of the subject. 


1903 DE Joannis, H. How to overcome the effects of alkali most cheaply in common 
brick. Clay Worker, 39, 49. 
A review of literature and a well-put presentation of the whole subject. 


1903 ANon. Brown crusty scum on tile. Sprechsaal, 36, 674. 

Question: Has a brown efflorescence on tile. What is cause and how can it be pre- 
vented? 

Answer: The crust comes from soluble iron salts from pyrite in the tile. 


1903 Anon. Efflorescence on glaze. Sprechsaal, 36, 87. 

Question: What is the trouble when whiteware shows an efflorescence on the glaze 
like mildew? 

Answer: Too much soda. 


1903 ANoNn. ‘The prevention of scum and discoloration. Brick, 18, 8. 
Article extolling the use of BaCO; and BaCl. 


1904 MAcKLER, Dr. H. The efflorescence of brick work, its cause and prevention. 
Pamphlet from Tonind. Zeit. press. 
A thorough presentation in the form of twenty questions and answers. Describes 
the tests used in Berlin to see if bricks or mortar will effloresce. 


1904 MaAcuurr, Dr. H. Further investigations of the efflorescence of bricks. Ton- 

ind. Zett., 28, 436. 

Decides that chemical analysis is not an infallible guide to whether a brick will 
effloresce. MgSO, and Na»SQ, cause efflorescence, K,SO, and CaSO, do not. Efflores- 
cence may last several years and then disappear. Has made a study of the relation be- 
tween the amount of soluble salt in a brick, the amount of efflorescence that can be in- 
duced, and the size of the pores. 


1904 Anon. Perfect color of brick. Deutsche Toepfer und Ziegler Zeit. (Reprinted 
in Clay Worker, 42, 29.) 
Soluble salts in raw materials spoil color by crystallizing on the surface, principally 
sulphates of calcium, magnesium, and the alkalis, also vanadium salts on light colored 
bricks. A long, well considered article. 


1904 Anon. Afflicted with scum. What is the remedy? Clay Worker, 42, 154. 
A request for help on scummed paving brick. 
Answer: Increase draft on drier or during water-smoking. 


1904 ANoNn. The scum trouble overcome. Clay Worker, 42, 266. 
Trouble mentioned in above article has been located and scum stopped. 
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1904 Hirscu, H. Clay and salt solutions. Tonind. Zeit., 28, 231. 

Clay in suspension can adsorb salts in solution, This can be prevented by adding 
aluminum chloride. This is of importance in determining the sulphates and soluble 
salts in clays. 


1904 Hirscu, H. The “practical” test for amount of BaCO3. Tonind. .Zett., 28, 
491. 
While he did not understand the cause of the excessive taking up of barium he found 
a means of combating it. If 4% AlCls be first added, the determination of the amount 
of BaCOs necessary to prevent scumming will be faultless. 


1904-6 PERKIEWICz. _ Protection against efflorescence and the effect of smoke action. 
La Ceramique, 2 [6], 145; [7], 41; [7], 70; [9], 54; [9], 55. (Reprinted in Ton- 
ind. Zeit., 28, 819; 28, 1604; 29, 187; 30, 509.) 

A series of articles and patents on a protective coating to be applied to clay wares 
before firing. The scum is supposed to form in the coat and fall off with it during firing. 
First flour paste or dextrine proposed. Then a mixture of glue and slip. Then glue 
and farina and an antiseptic. Machine evolved for applying the coat. 


1905 Lovejoy, Es. Dry-pressed brick. Trans. Amer. Ceram. Soc., 7, 232. 

Described early efforts to combat efflorescence. (See his 1888 article, p. 382.) 
It was first thought that efflorescence of bricks. was due to alkalis but analyses showed 
that the clay with the least alkali effloresced badly. Then a miner brought a bunch of 
roots from a clay bed in which the carbon had been replaced by pyrite. Lovejoy 
began to test for sulphur in clay. He then learned not to weather clay, why crop clay 
was dangerous, why alkali was not related to scum. They hurried their clay right 
through to the kiln, roasted out the sulphur before it could oxidize, fired it hard, and guar- 
anteed no efflorescence. 

Barium carbonate will not serve on dry-pressed ware. ‘There is not enough water to 
dissolve it. Barium chloride is far less dangerous than in other processes on this ac- 
count. ‘The stiff mud process meets its trouble in the drier and to a greater degree than 
the dry press. Solution takes time. Quick drying and barium are the only remedies 
now known. Barium best added with the water in the wet pan or pug mill. There is 
a “kiln white” or scum which comes on the bricks in the kiln and concerning which we 
have little knowledge and no solution. The use of wet dirty sulphurous coal and wet 
ware in the kiln tend toward its formation. It occurs on exposed surfaces. That it 
is a sulphur compound we are reasonably certain, but that it comes from the clay we 
are not so sure. It is always worse toward the bottom of the kiln. The only remedy 


is clean dry coal. 


1905 Grancer, A. ‘La Ceramique Industrielle.’ Page 31. 

“Calcium sulphate is also found in clays, if the body is soft burned, this is only de- 
hydrated and rehydrates in moist air, penetrating the body. This diminishes the 
solidity. At high temperatures the sulphuric anhydride is volatilized and the base 
combines with the silica. Calcium sulphate may be formed in firing, if the base is cal- 
careous, from coal rich in pyrite. It produces then the accidents which we will enum- 
erate.” 

Ibid., Page 207. 

“Soft coal used for firing ceramic products is a long flame coal. It should be as far 
as possible free from pyrite. A sulphurous coal gives in burning sulphur compounds 
whose presence is objectionable in certain cases.” 


1905 MaAcuier, Dr. H. Further investigations. Tonind. Zeit., 29, 437. 
Experiments on adding known varying amounts of salts to clays and making bricks. 
Pore space varied. Results rather indefinite. 
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1905 Anon. Black efflorescence on doll’s heads. Sprechsaal, 38, 1516. 
Question: Dolls’ heads show sometimes a black efflorescence after glost firing. 
Answer: Bisque fire should be hotter. 


1906 Anon. Brick, 25, 166. 
Account of a suit over cleaning the scum from a brick building. 


1906 Sir, S. Efflorescence on brickwork. Brick and Pottery Trades Jour., 13, 110. 
(Reprinted in British Clayworker, Suppl., 14, 95.) 
Review of the subject. 


1906 FRANCHE, G. Saline efflorescence on bricks. La Ceramique, 9, 105. 

CaSO, blamed for all the trouble. Discusses relative advantages and costs of (1) 
addition of BaCOs;, (2) coating with flour paste and (3) removal of the diseased surface 
by a method not described. 


1906 KLEIBER, J. Iron pyrite in clay and coal and its damaging effect on the ware. 
Tonind. Zett., 30, 754. 
Describes decomposition of pyrite with heat and evolution of H.SO, and formation 
of low melting iron silicate. Recondensation of sulphuric acid in the ring furnace. 
Formation of calcium sulphate from a limey clay, formation of scum, change of color. 


1906 SEGER AND CRAMER. . Several causes for efflorescence on brickwork. Tonind. 
Lett. 30, 1752. 
Some rooms in a building had scummed, others had not. Bricks, mortar and water 
tested all right. The rooms had been dried by a fire burning high sulphur coal and the 
sulphur had attacked the walls. 


1906 ANoNn. Formation of sulphates in bricks and the cause. Tonind. Zeit. 30; 

2014. 

Absorption of sulphate from kiln smoke may be by alkalis and magnesia as well as 
lime. The alkaline sulphates are easily decomposed, magnesium sulphate less easily. 
If lime is present it takes the sulphate from the others. Calcium sulphate is decomposed 
only at high temperatures. ‘Therefore hard-fired ware may contain more sulphate than 
soft-fired. 


1906 Lovejoy, Enis. The use of barium compounds in preventing scums. Tyrans. 
Amer. Ceram. Soc., 8, 255 (1906). (Reprinted in Clay Worker, 49, 668 (1908). 
Tonind. Zeit., 32, 1354 (1908).) 

Calcium sulphate the chief source of trouble. Discussion confined to it. Seger 
gives solubility of one part in 386 to 451 parts of water depending on temperature. 
Scums classified as “wall,” “kiln,” and “drier.” Last only discussed. Generally 
calcium sulphate. By calculations of amounts dissolved he shows why the little water 
in dry-pressed ware is less apt to cause scummuing than the four times as much in stiff 
mud bricks. The better circulation of water there is, the better BaCO; will precipitate 
CaSQu. 

BaCl, will precipitate CaSO, but leaves a soluble CaCl, and excess BaCl: is soluble. 
An insufficient amount might help with BaCO; as well. 

Barium acid carbonate suggested, half as soluble as CaSOy. 

Barium hydrate would be better, very soluble but unstable. Carbonate could be 
partly converted and used at once. Excess hydrate would become carbonate. 


1906 JonEs, J.C. Efflorescence on brick. Univ. of Ill. Bull.,4. (Reprinted in Trans. 
Amer. Ceram. Soc., 8, 369. Advance notice, Clay Record, 28 [12], 30. Reprinted 

31 [4], 24 (1907).) ) 
Gives history and classification. He made trials of 0.5% each of CaSOu, MgSOu, 
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Al(SOx)3, CaCOsz, NazCOs, NaCl and fired oxidizing. Sulphates scummed much the 
worst. Gives a very good review of the knowledge to date. Studied and explained a 
number of typical cases of wall scumming and gives methods of prevention. Gives a 


bibliography. 


1906 ANON. Scum prevention. Brick and Pottery Trades Jour., 14, 37. 
Question: Should I change from BaCO; to BaCl? 
Answer: No. 


1906 Anon. A simple scum preventive. Brick and Pottery Trades Jour., 14, 75. 
Cover articles with tar, oil or starch paste. 


1906 Anon. Brick and Pottery Trades Jour., 14, 147. 
Question: Is there anything better than witherite? 
Answer: Precipitated barium carbonate. 


1906 Anon. Anti-scum paste. Brick and Pottery Trades Jour., 14, 251. 


Question: Formula? 
Answer: Starch and glue boiled. 


1906 ANon. Efflorescence in the muffle kiln. Sprechsaal, 39, 1336. 

Question: Blue overlaid on a white matt glaze changes to black and some white 
spots show. Black points appear at some places. 

Answer: Due to reduction. 


1906-7 MeEtuor, J. W. The determination of the amount of soluble salts in clays. 


Trans. Ceram. Soc. (Eng.), 6, 54. 
“Scumming is due to soluble salts.”’ 


1906-7 Mertuor, J. W. The sulphuring and feathering of glazes. ‘Trans. Ceramic 


Soe.(hne); 6,71: 
Describes the action of SO; from coal on glaze to form sulphate crystals. 


1907 Anon. Efflorescence on sand-lime brick. Tonind. Zeit., 36, p. 1907. 
The trouble was traced to ashes and cinders dumped in storage yards. 


1907 Lxpuc, E. ‘The efflorescence of brick. Rev. Mat. Cons. Trav. Pub. (Translated 
in Brick, 26, 300.) 
A long article telling the story from the beginning and giving the German methods 
of testing to determine the right amount of BaCO;. Tests the relative value of barium 
chloride, aluminate and carbonate as a preventive. Diagrams of testing apparatus. 


1907 Lovejoy, Exus. Scumming and efflorescence. Pamphlet printed by Fiic|e 


Heer, Columbus, Ohio. 

This 60-page pamphlet attacks the problem in a business-like way and coérdinates 
all the scattered information on the subject. Troubles from all possible sources are 
classified and distinguished from each other and the proper remedies for each are indi- 


cated. 


1907 FrancuEe, M. Process to suppress efflorescence and spots from ceramic products. 
La Ceramique, 10, 58. 
A mechanical process as follows: 


1. A sand blasting of the fired ware. 
2. A material and arrangements appropriate. Gives description of sand blasting 


ae 


arrangements, 
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1907 ZscHokKE,B. On the action of different mortars on the efflorescence of masonry. 
Eidgenossen Materialspriifungsanstalt in Zurich, No. 11, p. 217. (Translated in 
La Ceramique, 10, 93.) 
A long historical descriptive article ending with some tests of actual salts made up 
in bricks. 


1907 Cowan, R. G. Spitting out—a phenomenon of the decorating kiln. Trans. 
Amer. Ceram. Soc., 9, 493. 
Accounts for this phenomenon as due to the presence of sulphur and reducing gases. 


1907 Binns, C. F. Sulphur and sulphates. Clay Worker, 47, 76. 

A very carefully prepared article, written in simple terms, yet covering the cycle of 
sulphur in clay in its various forms most thoroughly. One of the masterpieces of the 
subject. 


1907 ANon. Efflorescence in the muffle kiln. Sprechsaal, 40, 423. 

Question: Painted porcelain shows an efflorescence on the painting which does not 
appear when the bisque is burned very hard. 

Answer: Ware too porous. 


1907 Anon. Efflorescence in the muffle on flesh color. Sprechsaal, 40, 633. 
Question: How does one prevent efflorescence in the muffle, especially on flesh 
color? 
Answer: Organic bodies are not entirely burnt out and carbon particles remain, 
especially if base is porous. This causes reduction. Fire longer. 


1907 ANon. Efflorescence on glaze. Sprechsaal, 40, 646. 

Question: Porcelain glaze comes out of the bisque kiln all right (cone 13-14), but 
small black points come out in the muffle. Composition of glaze given. 

Answer: There may be several causes. Looks like too much scrap in the glaze. 


1907 ANoNn. Scum. Brick and Pottery Trades Jour., ile Sale 
Caused by SO; from coal on condensed water on ware. Heat to 300°F in clean air. 
Use BaCO; or coat with paste. 


1907 Anon. Brick and Pottery Trades Jour., 15, 300. 

Question: Is there any way to tell if a brick will effloresce? 

Answer: Set it over a dish on wires and pour a gallon water through the brick. 
Fvaporate the water. If the residue is great the brick will scum. 


1907 ANoN. Discolored bricks. Brick and Pottery Trades Jour., 15, 557. 
Question: Buff bricks have developed brown spots or even fur on standing. Why? 
Answer: You have run into a higher iron clay in your bank. Weather it. 


1907 AN Expert. Some defects and their causes. Brick and Pottery Trades Jour., 
15516; 
Review of subject. 


1908 ZscHOKKE, B. On the effect of various binding materials on the efflorescence of 

brickwork. Tonind. Zeit., 32, 380. 

Takes exception to Machler’s work. Thinks soluble salts may well come from the 
mortar or be created or destroyed in firing. Tested eleven binders and found that after 
setting they were all full of soluble salts. Beside a new building he put a pile of the same 
bricks loose. After two years the walls were effloresced, the bricks were not. 


1908 ANoN. What is the remedy for whitewash on shale brick? Clay Worker, 49, 
809. 
An appeal for help. 


392 JACKSON 


1908 Lacour, C. F. Answer to above. Clay Worker, 50, 50. 
Brick must be set dry in kiln. 


1908 DraKkesuscH, W. Efflorescence on lime sandstones. Tonind. Zeit., 32, 614. 
Refers to Machler and has much the same problem, including the presence of vana- 
dium. 


1909 Loveyoy, Exus. Discolorations on bricks. Brick, 30, 97. (Translated in 
La Ceramique, 12, 101.) 
The whole history of scumming and efflorescence gone over, classified, and each class 
treated separately. Ends with a list of references. One of the masterpieces of the 
subject. 


1909 Anon. Scum preventives. British Clay Worker. (Reprinted in Brick, 31, 
334.) 
Barium chloride has been patented in Germany as a preventive, but has been tried 

and given up many times. Barium carbonate is satisfactory. 


1909 Murua, J. C. How to ged rid of limestone scum from brick. Brick, 31, 335. 
An address. 


1909 Anon. Cleaning of brick fronts. Clay Record, 34 [8], 31. 
Sand blast not advised, nor steel wire brush. One part hydrochloric acid to twelve 
water best. It may be preceded by soap and water. 


1909 HENSCHKE AND Nremer. Method to prevent the efflorescence of whiteware. 
German Pat. 208,478. (Sprechsaal, 42, 437.) : 
Pour an excess of barium chloride solution over the ware and steam it. 


1909 Anon. Scum. Thonwaaren Fab., 35, 105. 
Ascribes scum to fire gases. 


1909 SEARLE, A. B. Scummed or whitened bricks. The Builders Journal. (Re- 

printed in Brick and Pottery Trades Jour., 17 [2], 66.) 

In a certain English district all brick had a thin glazed scum. A new type of kiln 
was built there which produced unscummed bricks. Architects rejected these as under- 
fired. It was found that the general opinion of architects was that bricks with glazed 
scum were harder. 


1909 ANoNn. White bars on bricks. Brick and Pottery Trades Jour., 17 [9], 421. 
Question: How to avoid white stripes or bars on bricks as on samples sent. 
Answer: Bars are drier scum caused by drying ware in kiln gases. 


1909 ANoNn. White deposit on bricks. Brick and Pottery Trades Jour., 17 [12], 566. 
Question: Wants to prevent kiln scum. Barium carbonate too costly and only 
partially successful. 
Answer: Reduction suggested just before finishing. 


1910 ANon. Barium compounds to prevent scumming by sulphates. Keram. 
Rund., 18, 241. 
Barium chloride as well as carbonate can be used. Chloride works fast but excess 
will form scum. Carbonate will not. Therefore take three quarters enough chloride 
to precipitate the sulphates and finish with an excess of carbonate. 


1910 N.B.M.A. Convention. What is the best and cheapest method of eliminating 
whitewash from dry press brick? Clay Worker, 53, 250. 
Purdy advises BaCO;. Cement often to blame. 
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1910 ANon. How to prevent discoloration of brick. Brick, 32, 232. 
Question and answer. 


1910 Asniey, H. E. The technical control of the colloid matter in clays. Trans. 
Amer. Ceram. Soc., 12, 768. 
Explains the reactions of barium carbonate with gels as well as with sulphates. 
This is why the “practical” test for the barium carbonate requirement of a clay is liable 
to lead to waste. 


1910-1911 Greaves-WaLker, A. F. Efflorescence on brick work. Jndus. and 
Eng. Chem., Sept. 1910. (Reprinted in Brick and Clay Record, 38, 365 (1911).) 
Brick Builder, Jan. 1911, p. 86; La Ceramique, 14, 173 (1911); British Clayworker, 
Suppl., 19, 86 (1911).) 

Deals with the subject under the following heads: (a) composition of efflorescence, 

(b) causes, (c) methods of overcoming, (d) treating the clay, (e) treating the water, (f) 

correct drying. One of the leading articles on the subject. 


1911 CamprEepon, M. A new cause of scummed (effloresced) bricks. British Clay- 
worker, 20, 10. (Reprinted in Clay Worker, 55, 745.) 
He has found an efflorescence of practically pure sodium carbonate. Traced to the 
source of water for mortar and dipping bricks before laying. 


1911 PrErxkrewicz, M. Protection to prevent the efflorescence of bricks. La Cer- 
amique, 14, 202. 
Now uses resin as his base for a coating, or glue or other agglutinant mixed with one 
or several of a wide range of salts. 


1911 Horrman, H. O. anp Mosrtowirscu, W. Reduction of calcium sulphate by car- 
bon monoxide and carbon and oxidation of calcium sulphide. Sprechsaal, 44, 235. 
Reduction without loss of sulphur begins between 680° and 700°. Most rapid at 

750° to 850°, complete at 900°. Decomposition in pure dry air begins at 1200°. Cal- 

cium sulphide heated in an oxidizing atmosphere becomes 73% sulphate, 27% oxide. 


1911 Anon. Greasy scum on whiteware. Sprechsaal, 44, 467. 

Question: Special pieces like dish covers are poured instead of pressed. On these 
pieces we have a greasy scum. 

Answer: The slip may be poured into the dried mold too rapidly and air trapped. 


1911 Anon. Efflorescence on bricks. Baumaterielmarkt, No. 4 (1911). (Reprinted 
in Tonind. Zeit., 35, 208.) 
Efflorescence appeared on a wall. It was traced back to a setter using ashes instead 
of sand to separate bricks in a ring furnace. 


1911 ANon. Scum on firebricks. Baumaterielmarkt, No. 24 (1911). (Abstract in 
Tonind. Zeit., 35, 928.) 
‘ Descriptive article. 


1911 Anon. Der Thonwaren Fabrikant., No. 14. (1911). Tonind. Zett:, 35, ° 1070. 
Tells the story of efflorescence. 


1911 Anon. Baumaterielmarkt, No. 48 (1911). (Tonind. Zeit., 35, 1789.) 
Reviews the subject and gives precautions to take. 


1911 ANon. Vanadium scum. Tonind. Zett., 35, 1045. 

Question: ‘A yellow green scum comes out on a yellow whiteware soon after leaving 
the kiln. gor 
Answer: Heat hotter and reduce. Heat above cone 010 
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1912 Brnns, C. F. Discoloration on brick. Brick and Clay Record, 40, 186, 415. 

(Reprinted in Brick and Pottery Trades Jour., 20, 227, 413.) 

A thorough, concise explanation from a chemical point of view of the causes of 
scumming due to the clay, the water and the kiln gases. Advises the use of barium 
carbonate. Gives methods of testing water and clay that can be used at any brick 
plant. 


1912 Vorcr, A. More light on efflorescence. Brick and Clay Rec., 40, 187. 
Discusses recent communications. 


1912 ANoN. Sensible solution of world wide problem. Brick and Clay Rec., 40, 47. 
Discusses scumming and efflorescence. Writer gets rid of it by raising the heat 
slowly. 


1912 Anon. The prevention of scum. Brick and Clay Rec., 40, 59. 
Advocates use of precipitated barium carbonate. 


1912 ANon. Scum on best bricks. Brick and Pottery Trades Jour., 20, Ene 
Question: Has scum and wants to avoid it. 
Answer: Due either to salt in clay or to incomplete drying. 


1912 Anon. Scummed burnovers. Brick and Pottery Trades Jour., 20, 563. 
Question: Underfired bricks reset are generally spoiled with scum. Can this be 
prevented? 
Answer: Dip in gruel before resetting or wrap in brown paper. 


1912 Anon. Salty deposits on brick work. Revue Scientifique. (Reprinted in 


Canadian C]-y Worker, Sept., 1912; p. 215) 
Review... 


1912 PerKrewicz, M. How to combat scum and efflorescence. Tonind. Zeit., 36, 
5 likes 
Advises coating with bakelite. 


1912 SeGER AND CRAMER. Efflorescence on brickwork. Tonind. Zeit., 36, 1149. 

Describes experiments on soaking ware in solutions of various salts and mixtures 
and then testing for efflorescence. Conclusions point to hydrochloric (muriatic) acid 
as a good cleaner for efflorescence. 


1912 Anon. ‘To prevent efflorescence. Ziegel und Bau-Industrie. (Reprinted in 
Tonind. Zeit., 36, 1404.) 
Advises barium carbonate to precipitate sulphates and ammonium oxalate for ex- 
cess lime. 


1912 Awnon. Efflorescence on sand lime bricks. Tonind. Zeit., 36, 1907. 
Bricks. were stacked on ashes and absorbed soluble salts which later effloresced. 


1913 Binns, C. F. Efflorescence and how to stop it. Brick and Clay Rec., 43, 1017. 

Goes carefully and thoroughly all over the subject. Does not advise barium chlor- 
ide but recommends carbonate. Gives very simple method of testing clays to find how 
much barium carbonate to use. 


1913 Anon. Cures clayworkers’ worst trouble. Brick and Clay Rec., 43, 156. 
Advises use of precipitated barium carbonate. 


1918 Anon. Wants to prevent scummed brick. Brick and Clay Rec., 43, 809. 
Question: Having scum trouble. 
Answer: Read the literature. List given. 
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1913 Grace, P. Corrects information on scumming. Brick and Clay Rec., 43, 909. 
Corrects recent discussion. Advises the reading of Lovejoy’s pamphlet. 


1913. ANoNn. Efflorescence—here it is again. Brick and Clay Rec., 43, 1087. 
Question: Having trouble with efflorescence. 
Answer: Read the literature. 


1913  PommER, O. More cures for efflorescence. Brick and Clay Rec., 43, 1150. 
Had bricks scum that had stood two weeks in the drier. Another plant found 
that Cramer’s remedy of reduction was good but turned red bricks brown. 


1913 ANon. Scumming. Brick and Clay Record, 43, 909. 
An abstract from Lovejoy’s “Scumming and Efflorescence.”’ 


1913 HosHour, C. Prevention of whitewash. Clayworker, 59, 402. (Reprinted in 
Canadian Clay Worker, April, 1923, p. 34.) 
A long address to the N. B. M. A. Convention. Advises BaCO3. 


1913 Anon. Efflorescing salts on brick. Tonind. Zeit., 37, 1958. 

In a case of dispute there were found in some instances 0.4% to 0.5% soluble salts, 
in others 0.001% to 0.003%. The difference was found in the firing. The bricks low 
in soluble salts were yellow and hard fired; the others were dark and underfired. The 
cause of efflorescence is held to be sulphur in coal. Thorough firing is urged as a means 
of preventing efflorescence. 


1913 ANon. Yellow efflorescence on stove tile. Keramische Rundschau, 21, 201. 
Due to soluble salts, especially sulphates, which may have entered in any of several 
ways. 


1913 Anon. Efflorescence on porcelain glaze. Keram. Rund., 21, ‘69 
May be due to impurities in glaze as gypsum. Try changing mn. erials and coal. 


1913 ANON. Produces scum on drying ware. Brick and Clay Rec., 43, 1152. 
Waste flue gases may be used for drying but should first be diluted. 


1913 ANon. Efflorescence due to cement coloring. Tonind. Zein Sy Ole 
Colorants sometimes contain water soluble salts which cause efflorescence. 


1913 A. R. Efflorescing salts. Tonind. Zeit., 37, 1985. 
Describes experiments with mixtures. 


1914 Anon. Scum-free water hardening mortar. Tonind. Zeit., 38, 1507. 
A German patent. Contains barium fluoride. 


1914 ANon. Efflorescence on red tile. Keram. Rund., 22, 92. 
The trouble is due to soluble sulphates which have entered the ware in some way. 
Test your sand and grog. 


1914 ANon. Efflorescence on stove tile. Keram. Rund., 22,- 235. 
Answer: The efflorescence is due to soluble salts which, in a kiln of your kind, can 
be traced only to the lining. 


1914 Awnon. Efflorescence and stains on terra cotta. La Ceramique, 17, 186. 
A long general review. 


1914 Anon. More scum trouble. Brick and Clay Rec., 44, 90. 
Our brick scum on one side and two ends, not on side against rollers of table. 
Answer: More probably drier trouble. Mark brick and read Prof. Binns’ article. 
Brick and Clay Rec., 43, 1017 (1913). 
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1914 ANon. Has scum trouble. Brick and Clay Rec., 44, 363. 

Brick are a clear clean color before being wet, then effloresce very badly. Have 
read Prof. Binns’ article. Where can I get barium chloride? 

Answer: Advises weathering clay, washing if lime is in pebbles, getting an analysis 
of clay and asking an expert. 


1914 Boss, J. C. Reply to C. F. Binns’ article. Brick and Clay Rec., 44, 263. 

Whitewash or efflorescence is brought about in three ways. First, if the moisture 
is brought to the boiling point before it can escape from the drier. Second, if clean dry 
bricks are set in a kiln and the moisture comes to a boiling point before it is expelled 
from the kiln, whitewash is reéstablished. Third, if not properly vitrified, they will 
immediately effloresce when wet. 


1914 Bunns, C. F. Reply to J. C. Boss. Brick and Clay Rec., 44, 370. 


Binns’ article was on scumming and had nothing to do with efflorescence. Brick 
are never at first put into an atmosphere in the drier as hot as boiling water. It is 
never entirely true that efflorescence is a deposit. Will answer definite questions. 


1914 Kuinnison, C. S. Ashes and scumming. Brick and Clay Rec., 44, 588. 
Many a case of scumming is due to ashes. Also bricks should never be stacked in 
ashes. 


1914 BurierR, W. A. Scum—what is it? Brick and Clay Rec., 44, 592. 
Scum is condensed water smoke. Subject explained from this viewpoint. 


1914 Brnns, C. F. Scum once more. Brick and Clay Rec., 44, 1049. 
States the facts in regard to scum even more simply and clearly than has already 
been done. 


1914 Knapp, E. W. Whitewash. Brick and Clay Rec., 44, 1050. 
Gives rule-of-thumb tests to locate trouble and get rid of it. 


1914 Anon. Brick and Clay Rec., 44, 1150. 
Advises use of BaCOs. 


1914 ANon. Seems to have the old scum trouble. Brick and Clay Rec., 45, 52. 
Question and answer on drier scum. 


1914 Brentiey, M. D. Scum. Brick and Clay Record, 45, 58. 
“We know everything about scum except how to be rid of it.” Gives good ad- 
vice on kiln firing. 


1915 Sratey, H. F. The use of barium fluoride for the prevention of drier scum on 
bricks. Trans. Amer. Ceram. Soc., 17, 200. 
Advantages of fluoride over carbonate are: 
It is less expensive. 
It is more soluble than BaCOs. 
The amounts required are the same or less. 
It has no deleterious effect on the color of the fired ware. 
An excess does not produce a scum. 
It promotes vitrification. 
(Eprtor’s Note: Barium fluoride is now very scarce in commercial quantities. 
It sells at 18 c. a pound, compared to 5 c. a pound for barium carbonate. ) 


1915 Sratey, H.F. The effect of salts on the drying behavior of some clays. Trans. 
Amer. Ceram. Soc., 17, 697. 
While both common salt and soda ash increased the amount of scum found on dry- 
ing, they caused no scum on fired ware. In one case increasing amounts of these salts 
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progressively decreased a scum already present. They evidently volatilized or fluxed 
the scum. 


1915 Wiiiiams, A. E. Experiments to overcome scumming and improve the color 

of bricks. Trans. Amer. Ceram. Soc., 17, 764. 

Tried spraying solutions of ferrous sulphate and ferric chloride on wet and dry green 
brick. On dry brick there was no effect ever. On wet brick, scumming was diminished 
or prevented and the ware flashed better. Ferric chloride served better than ferrous 
sulphate. 


1915 Emuey, W. E. anp Younc, S.E. The production, manufacture and use of com- 
pounds of barium. Trans. Amer. Ceram. Soc., 17, 240. 
Describes occurrence and manufacture of compounds. Use of chloride and car- 
bonate to prevent efflorescence. Describes “practical” plant control method with 
chloride. Recommends adding nearly enough chloride, balance carbonate. 


1915 Garve, T. W. Notes on German clay working plants. Trans. Amer. Ceram. 

Soc., 17, 592. 

Describes a plant firing a limey clay with sulphurous brown coal in a ring furnace 
without advance heating flues. Clay is very fine ground to avoid popping. Reduction 
is applied for from twenty minutes to two hours to decompose the calcium sulphate on 
the surface. The characteristic buff lime-iron silicate is formed. 

In another plant making roofing tile the clay bar from the augur machine is coated 
with glue to prevent scumming. 


1915 Wiu4tams, A. E. How to prevent efflorescence in finished brickwork. Brick 
and Clay Rec., 47, 341. 
A thoroughgoing treatise on this subject. Emphasizes the importance of removing 
the fires and ashes at the end of firing. Mortar should be treated with barium carbonate. 


1915 ANnon. Removing and preventing efflorescence. Brick and Clay Rec., 47, 420. 
Question about mortar freezing and efflorescence trouble. Answer gives a soap and 
alum wash to waterproof the wall. 


1915 ANon. Removing efflorescence from finished brickwork. Brick and Clay Rec., 
47, 441. 
Review of the subject. 


1915 ANon. Making clean brickwork. Brick and Clay Rec., 47, 506. 
Wall efflorescence often due to mortar. Describes methods of cleaning and water- 
proofing. 


1915 ANon. Cleaning scummed brickwork. Brick and Clay Rec., 47, 659. 
Williams recommends washing with 10% hydrochloric acid, or 1% soap and then 
acid. 


1915 ANoNn. Efflorescence on Majolica enamel. Keram. Runds., 23, 254, 261. 
Question: We have occasionally found that our near-majolica ware has an efflor- 
escence after standing a while. 
Answer: The enamel is not properly mixed. 


1916 Wittitams, A. E. Dissociation of calcium sulphate and the removal of drier 

scum. Trans. Amer. Ceram. Soc., 18, 271. 

Laboratory experiments on reducing gypsum and clay mixtures show that reduction 
is rapid at 800°C. 

Tests for substitutes for barium carbonate showed that barium fluoride and hy- 
droxide and sodium oxalate and fluoride were equally good. 


398 JACKSON 


1916 ANON. The effect of mine water on finished ware. Brick and Clay Rec., 48, 
248. 
Question: Will water pumped from a coal mine cause scum if used to pug clay? 
Answer: It probably will. 


1916 Anon. Used wrong acid on brickwork. Brick and Clay Record, 48, 448. 
Question: I washed a church with acid to remove scum. I was sold sulphuric in- 

stead of muriatic. On drying a white coating developed. Is there any hope? 
Answer: Only years of weathering. 


1916 ANoN. Will weathering clay minimize scumming? Brick and Clay Rec., 48, 645. 
Question: Would weathering help a marl that scums though water-smoked with 
wood? 
Answer: Probably, but it would take a long time. 


1916 ANnon. Salt glazed brick ““whitewash”’ after exposure. Brick and Clay Record, 
48, 1042. 
Question: Have tried salt glazing bricks which sometimes scum a bit. They turned 
white 24 hours after leaving the kiln. Can this be prevented? 
Answer: Use less salt and higher temperature. Salt is not much good below cone 4. 


1917 Brnns, C. F. Efflorescence and how to stop it. Brick and Clay Rec., 50, 659. 
Goes very carefully all over the subject again, clearing up points apparently mis- 
understood in his article in 1918. (Brick and Clay Rec., 43, 1017.) 


1917 Anon. Is your scum due to these causes? Brick and Clay Rec., 51, 413. 
Methods of avoiding water condensation on ware. 


1917 Pa..us, H. anp Jakos, K. Efflorescences. Tonind. Zeit., 41, 155, 283, 401. 
A brief discussion of these oc¢urrences in bricks. P. states that the best way of 
destroying the salts is a sharp fire. J. contributes a critical review. P. replies. 


1918 Anon. Using barium carbonate to prevent scum. Brick and Clay Record, 53, 
54. 
Coral Ridge Clay Products Co. adds 28 lbs. of barium carbonate dry per M bricks 
at the dry pan. Gets better and darker reds. 


1918 Anon. Brick and Clay Rec., 53, 1161. 
Question: Want something to add to brick to prevent efflorescence. 
Answer: See preceding article. 


1920 Garss, M. E. A satisfactory method of using barium hydrate in terra cotta 
bodies. Jour. Amer. Ceram. Soc., 3, 313. 
Need not use a double portion as with carbonate, therefore cheaper.. Shows de- 
vice to get the barium into solution warm and feed it at a constant rate. 


1920 Anon. “‘Scumming bothers this concern.” Brick and Clay Rec., 57, 64. 
Question: Wants to know if waste heat from kilns can be used for water-smoking 
and not cause scum. 
Answer: It is often done and may or may not cause trouble. Fire boxes should be 
cleaned first. 


1920 Lovejoy, Euus. Burning clay wares. Published by T. A. Randall & Co., 
Indianapolis, Ind. 2nd edition, 1922. 
On pages 328 to 332 describes the usual forms of scum and some unusual cases that 
have come to his attention. 


1920 -ANon. Scum on brick. Clay Worker, 73, 37. 
Question: Has scum trouble and sends two sample bricks. 
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Answer: One was scummed by sulphur in the die oil, the other apparently by sul- 
phur in the coal. 


1921 ANon. Scumming of whiteware and peeling off of glazes. Sprechsaal, 54, 429. 

In whiteware there is often a tendency for glaze to peel off especially along the edges 
due to soluble sulphates. This scum prevents glaze from sticking to body. Barium 
chloride or carbonate will prevent the scum. 


1921 Anon. The use of barium fluoride to prevent scumming. Sprechsaal, 54, 
547-8. (Ceram. Abstracts, 1 [8], 212.) 
Refers to Lovejoy’s and Staley’s articles and gives their same arguments. 


1921 ANon. Eliminating white scum from face brick. Brick and Clay Rec., 59, 365. 
Question and answer. 


1922 PaRMELEE, C. W. Soluble salts and clay wares. Jour. Amer. Ceram. S0c., 

5 [8], 538. (Reprinted in Brick and Clay Rec., 61, 249, 316.) 

Definitions of efflorescence and scum. Description of their occurrence, formation 
and prevention. Describes a white scum often found in a kiln on opening and which 
readily disappears. It was chiefly sodium sulphate and chloride. He suggests that it 
came from the fires and ash after the ware had cooled too low to form a glaze. 


1922 Hrrscw, H. Scum on bricks. Tonind. Zett., 46, 521. 
Discolorations on bricks described and sources traced. Manganese mentioned as 
an occasional source. 


1922 Hitt, C. W. Notes of green staining of clay ware. Bull. Amer. Ceram. YOR 

1 [2], 51. (With Journal of June, 1922.) 

Yellow green staining on ceramic products exposed to weather has usually been 
ascribed to vanadium. Seger’s view has been perpetuated in the literature. Hill 
found green on ware from clay containing pyrites. Digestion of a sample of stain with 
acids gave no iron test. Fusion with alkali and solution in acid developed a heavy iron 
test. Iron apparently combined with alumina or silica. ‘This test has since been re- 
peated with a positive result for iron whenever examples of green staining could be found. 
The stain is dissolved by oxalic acid or alum and sulphuric acid. 

Seger’s clays seem to have been different, but Hill is inclined to believe that with 
Eastern and Central clays the stain is probably due entirely to iron. 


1922 ANon. Scum on Belgian bricks. Tonind. Zeit., 46, 632. 
Analysis showed 92-7% magnesium sulphate. 


1922 Anon. Cause of black efflorescence. Sprechsaal, 55, 309. 
Question: What is the cause of black efflorescence at decorations? 
Answer: Reduction. 


1922 KALLAUNER, O. AND Hrupa, I. The occurrence of vanadium in ceramic raw 
materials and ware and its effect upon the fusibility as well as the color and forma- 
tion of scum on a pure kaolin and a brick clay. Sprechsaal, 45, 333-5, 345-9. 
(Ceram. Abstracts, 2. [3], 57.) 

Quantitative results on mixtures fired at different temperatures both oxidizing and 
reducing with various preventive salts added. Barium and calcium carbonates are good. 


1922 ANON. Use of barytes in overcoming scum. Brick and Clay Rec., 60, 49. 
Question: Wants to know how to use barytes in stiff mud plant to overcome scum. 
Answer: It may be added at the dry pan. It is better to add only milk of barytes 

at the pug. 
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1922 Anon. Use of barytes in controlling scum. Brick and Clay Rec., 60, 298. 
The above repeated. 


1922 ANoN. Difficulties in scumming. Brick and Clay Rec., 60, 386. 

Question: Have trouble with scumming even with barium carbonate and require 
200 hours to burn ware. 

Answer: Better have a consultant. 


1922 ANoNn. Scummiing efflorescence and whitewash. Brick and Clay Record, 60, 602. 
A long thorough description with illustrations and several references. Gives 13 
causes and 14 methods of prevention. 


1922 Anon. ‘Troubled with intermittent whitewash. Brick and Clay Rec., 60, 859. 
Question and answer. 


1922 Anon. ‘Troubled with whitewash. Brick and Clay Rec., 60, 935. 
Question and answer. 


1923 BLEININGER, A. V. The effect of acids, alkalis and salts on clay bodies. 
Ceramist, 3 {1], 48. 
Discusses soluble salts and their determination. Their accumulation on the surface 
and particularly the edges of whiteware results in a skin which will not take a glaze. 
Remedy, barium carbonate. Mention effects on heavy clay wares. 


1923 ANon. Scumming on roofing tile. 7 onind. Zeit., 47, 272. 

Soluble salts cause scumming which has been prevented with barium carbonate. 
This is becoming too expensive. The amount has sometimes been reduced by adding 
fine sand to clay, thus reducing the percentage of soluble salts. 


1923. Anon. White scum on brickwork. Deut. Top. Zieg. Zig., 54, 144. 

This is not always due to the raw materials. Instances are cited (a) stored in un- 
suitable places at building site, (b) impure water or unsuitable materials for mortar, (c) 
insufficient protection from external influences. 


1923 Bicot, F. Stain and efflorescence on ceramic products. Rev. Mat. Constr. 

Trav. Pub., 166, 122-213. (Ceram. Abstracts, 2 [12], 288.) 

Green stain or efflorescence has been noticed on clays heavily charged with mica. 
A kieselguhr containing manganese did the same on exposure. A stoneware clay with a 
2-3% chromite fired to 1200° oxidizing developed green scum. Calcareous white bodies 
for faience with heavy lead glaze often show the yellow characteristic of lead and chro- 
mium. This is not observed in tin opaque glazes. The green is found on clays con- 
taining alkalis, large quantities of alkaline earths not preventing its formation. 


1923 Lovesyoy, Euuis. Coloration, discoloration and other burning effects. Clay 
Worker, 79, 38. (Ceram. Abstracts, 2 [5], 96 P. 
A long and thorough exposition of the subject. 


1923 Anon. Getting rid of scum. Brick and Clay Rec., 63, 348. 

Question: Nature of green stain on light buff face brick. 

Answer: Has been ascribed by Seger to vanadium salts or algae. Hill ascribes to 
iron. See Jour. Amer. Ceram. Soc., June, 1922, p. 51. 


1924 Jackson, F. G. The behavior of calcium compounds in clays. Jour. Amer. 
Ceram. Soc., 7 [6], 427. 
Previous theories on the formation and decomposition of calcium sulphate as kiln 
scum are confirmed. Quantitative analyses on the effect of definite heat treatments 
put the subject on a more definite basis. 
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1924 STRAUMFORD, J. F. How we eliminated scum on sewer pipe. Brick and Clay 
Rec., 65, 385. 
Scum formed on sewer pipe during glazing due to oil as fuel. Found scum caused 
by reducing conditions. 


1924 Anon. Eliminating scum. Brick and Clay Rec., 65, 404. 

Question: Have just had an entire kiln scum. Have had very little before. We 
fire with natural gas, water-smoke six days with doors wide open. Clay came from a 
newly stripped part of bank. 

Answer: Sounds like sulphate scum caused by a partially soluble salt. ‘Try barium 
carbonate. 


ACTIVITIES OF THE SOCIETY 
NEW MEMBERS RECEIVED FROM JUNE 15 TO JULY 15 


PERSONAL 

Jean Boyau, % International General Electric Co., Schenectady, N. Y. 

John Burgess, Jr., % Gordon Kaolin Co., Gordon, Ga. Superintendent. 

A. DeGallaix, 359—Ist St., Niagara Falls, N. Y. Ceramic Engineer, Carborundum 
Company. 

Clyde Denlinger, 205 Norwood Ave., Buffalo, N. Y. Superintendent, Steel Division, 
Bethlehem Steel Co., Lackawanna, N. WE 

C. Arnold Dutton, 1262 Ontario 5t., Cleveland, Ohio. District Sales Representative, 
Carborundum Company. 

W. H. Funk, Harbison-Walker Refractories Co., Pittsburgh, Pa. 

Samuel V. Jolliffe, Box 1672, R. R. No. 2, Glendale, Calif. Superintendent, Terra 
Cotta Department, Los Angeles Pressed Brick Co. 

Donald K. Macleod, % Gladding, McBean & Co., Glendale, Calif. Superintendent, 
Tile Department. 

Herbert P. Margerum, % Golding Sons’ Company, Trenton, N. J. President. 

A. G. Mason, Lisbon, Ohio. Manager, Lisbon Factory of the R. Thomas & 
Sons Co. 

Fred W. Miller, 812 Kenmore Road, Overbrook, Philadelphia, Pa. The Carborundum 
Company, Perth Amboy, N. fe 

Cullen E. Parmelee, Crystal, Mo. Pittsburgh Plate Glass Co. 

John A. Paulsen, % Thos. Moulding Brick Co., 133 W. Washington St., Chicago, Ill. 
Refractories Sales Manager. 

J. A. Rumer, 54 N. Parkside Ave., Apt. 1, Chicago, Ill. Chicago: Representative of 
The Ferro Enamel Supply Co. 

R. L. Shugg, General Motors Bldg., Detroit, Mich. Assistant District Manager, 
American Rolling Mill Co. 

William H. Vaughan, Georgia School of Technology, Atlanta, Ga. 


CORPORATION 


Hydraulic-Press Brick Co., 705 Olive St., St. Louis, Mo. George F. Baker, Secretary 
and Treasurer. 


Membership Workers’ Record 


Personal Corporation 
Charles F. Geiger 4 
Roy A. Horning 1 
C. R. Minton 1 
Cullen W. Parmelee 1 
Pp. H. Walker 1 
R. A. Weaver 1 
Office 8 
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PRESENT ADDRESSES UNKNOWN 


Note: Kindly notify the Secretary of the SocrIETY if you know the correct address 
of any of the members listed herewith. 


All-In-One Plumbing Fixture Corp., 231 Ochsner Bldg., Sacramento, Calif. 
William Birner, Box 139, R. R. No. 1, East San Gabriel, Calif. 

G. V. Baker, Pennsylvania Feldspar Co., Barnard, N. Y. 

Leo T. Butman, F. R. Muller & Co., Waukegan, III. 

J. P. Callaghan, % Teaque Hotel, Montgomery, Ala. 

Edna P. Carson, Schenley High School, Pittsburgh, Pa. 

T. M. Caven, 564 W. 173rd St., New York City. 

Frank J. Connors, Y. M. C. A., Room 14, Winsted, Conn. 

August F. Danes, Laclede-Christy Clay Products Co., St. Louis, Mo. 
Charles S. Dolley, Keramoid Mfg. Co., Fort Madison, Iowa. 

S. P. Edson, Bryantville, Mass. 

P. P. Francais, 1329—7th St., Lorain, Ohio. 

M. S. Gifford, Lake Bluff, Ill. 

A. H. Goodman, Box 915, Pittsburgh, Pa. 

John L. Greenwood, Lehigh Sewer Pipe & Tile Co., Lehigh, Iowa. 

C. Knox Harding, 6318 Stony Island Ave., Chicago, Ill. 

Kenneth E. Holley, Alfred, N. Y. 

Isaac Kahn, 2428 Reading Road, Cincinnati, Ohio. 

G. S. Kennelley, 3265 Philadelphia W., Detroit, Mich. 

J. M. Knote, J. H. Gautier & Co., Green & Essex Sts., Jersey City, N. J. 
Roy Lacy, 634 S. St. Andrews Place, Los Angeles, Calif. 

Arthur T. Leahy, 5490 Ellis Ave., Chicago, Ill. 

William W. Lemmax, Box 59, Taylor, Wash. 

George W. Lester, 2176 McClellan Ave., Detroit, Mich. 

F. G. Lord, Pennsylvania Pulverizing Co., 341—4th Ave., Pittsburgh, Pa. 
A. T. Meldram, Strathcona Potteries, 99 St. James St., Montreal, Can. 
C. F. Miller, University of Washington, Seattle, Wash. 

F. H. Nies, Hamilton Ave. & Summit St., Brooklyn, N. Y. 

F. W. Owens, 3507 E. Baltimore St., Baltimore, Md. 

Walter A. Preische, Alfred, N. Y. 

H. M. Pulsifer, Manhattan Bldg., Chicago, Ill. 

Gordon W. Reed, 407 S. Dearborn St., Chicago, It. 

A. E. Saunders, 48 Albemarle Ave., Toronto, Ont., Can. 

A. Lincoln Scott, Auditorium Tower, Chicago, IIl. 

Lee Showers, Pittsburgh Plate Glass Co., Pittsburgh, Pa. 

Olin F. Shults, Alfred, N. Y. 

George Sirovy, 1486 Perry St., Des Plaines, Ill. 

Clarence A. Stimpson, Chicago Pneumatic Tool Co., Century Bldg., Chicago, Il. 
Charles H. Stone, Jr., 1210 Oak St., Jacksonville, Fla. 

Evelyn Tennyson, Alfred, N. Y. 

Erwin F. Theobald, General Delivery, Bessemer, Pa. 

Boris Trifonoff, 631 Putnam Ave., Zanesville, Ohio. 

Mrs. David Vanderkooi, 733 Michigan Ave., Portland, Ore, 

Bernard Vane, Hopewell, Va. 

John H. Voorhies, Alfred, N. Y. 

Frank A. Weidman, 38 S. Dearborn St., Chicago, Ill. 

G. N. White, 7 Victoria Ave., Worcester, England. 

Heinrich Willmer, Cologne Nippes, Germany. 
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PERSONAL NOTES 


Robert J. Anderson, Metallurgical Engineer, has moved his consulting office from 
Boston, Mass., to Pittsburgh, Pa., and is living at 221 Amber St., E. E., Pittsburgh. 

F. S. Crumley, President of the Indiana Sanitary Pottery Co., has moved from Chi- 
cago to 407 Johnson St., Hammond, Ind. 

Albert C. Gerber, who has been employed as Ceramic Engineer for the J. L. Mott 
Co., of Trenton, N. J., has recently taken a similar position with the General Ceramics 
Co., of Metuchen, N. J. : 

Robert E. Gould, who received his degree in Ceramic Engineering in June, 1925 
at Ohio State University, is employed by the R. Thomas & Sons Co., Lisbon, Ohio. 

Richard D. Hatton, formerly Vice-President and General Manager of the Laclede- 
Christy Clay Products Co., now holds a similar office with the Los Angeles Pressed 
Brick Co., Los Angeles, Calif. 

F. A. Kirkpatrick has moved from Burlingame, Calif., to Unionville, Mich. 

A. R. Mallon has moved from McKees Rocks, Pa., to 1216 Greenfield Ave., Canton, 
Ohio. 

Joseph K. Moore of New York City writes that his present address is 701 N. Michi- 
gan Ave., Chicago, IIl. 

Howard W. Pigott has moved from Philadelphia, Pa., to 416 Addison Road, River- 
side, Ill. 

F. W. Runge, formerly connected with The Ferro Enameling Co., Cleveland, Ohio, 
has accepted a position with the Andes Range & Furnace Corp., of Geneva, N. Y. 

Leonard Sheerar has taken a position with the Dover Fire Brick Co., Dover, Ohio. 
Mr. Sheerar received his degree of Master of Science in Ceramic Engineering at Ohio 
State University, June 1925. 

George R. Snyder, Metallurgist for Harbison-Walker Refractories Co., has been 
transferred from the Pittsburgh office to the Buffalo office of that Company. 


CALIFORNIA LOCAL SECTION 


A meeting of the California Local Section was held in Los Angeles, June 29. There 
were forty-seven in attendance. The dinner was followed by a very interesting program 
which consisted of: 

“The Machinery Arrangement for the Clay and Grog Preparation in the Manu- 

facture of Glass Pots and ‘Tank Blocks,’ by T. W. Garve. 

“Flint Glass for Prescription Bottles,’ by W. H. Test. 

“Window Glass Manufacture in Southern California,” by LeRoy Dixon. 

“Some Orange County Clays,” by Ray Boggs. 

W. H. Sheppard of the Los Angeles Chamber of Commerce gave an inspiring talk 
on ceramic education in California. A resolution was adopted to further the movement 
to establish a ceramic course at the University of California, Southern branch. F. B. 
Ortman was appointed to head the committee to coéperate with the Chamber of Com- 
merce and the State Education authorities. 


HEAVY CLAY PRODUCTS DIVISION 


Your Committee on Research would be interested to know what researches the 
members of the Division are contemplating or carrying on at present. We would also 
be glad to receive suggestions. If you have any question that is troubling you and that 
can be settled by investigation, let us know about it. 
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If you pick up any facts of general interest, send themin. Here is an example that 
your chairman recently found at a sewer pipe plant. The kiln was 32 feet diameter 
and the charge weighed 43.5 tons. Each shovelful of coal weighed 11.1 pounds. ‘There 
were 9 fireboxes. Therefore, when the fireman went around and put, for example, three 
shovelfuls on each fire, he had put on 300 pounds of coal. During the first 50 hours of 
firing, every 100 pounds of coal raised the kiln temperature 10°F. Eight hundred de- 
grees F was attained with 8000 pounds of coal. Before 900°F was reached the fires had 
been cleaned and a total of 13,000 pounds of coal had been used. One hundred de- 
grees F was rapidly gained after this and the ratio still held up to 1400°F. One thou- 
sand one hundred degrees F cost 14,000 pounds, 1200° cost 15,000 pounds, 1300° cost 
16,000 pounds, and 1400° cost 17,000 pounds. After that the coal consumption in- 
creased more rapidly than the temperature. Temperatures were taken seven feet in 
through the wicket. Of course a charge of 12-inch sewer pipe does not weigh much 
compared with brick, and therefore heats with less coal. Can anyone else send in some 
figures like this? 

F. G. Jackson, Chairman, Comm. on Research. 


SUMMER MEETING IN CANADA 


Forty-six members of the AMERICAN CERAMIC SocrETy attended the recent Summer 
Meeting of the Society held in Canada July 4-11. A total registration of 165 was made. 
The papers presented at the technical session held in Toronto on July 9 are presented in 
this issue of the Bulletin. 
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G. A. BOLE MADE SUPERVISING CERAMIST OF U. S. 
BUREAU OF MINES 


G. A. Bole is designated as Supervising Ceramist of the Bureau of Mines and 
as such will have technical supervision of all ceramic investigations carried on by 
the Bureau, both at the Columbus Station and at the other experiment or field stations, 
acting through the respective station superintendents in the usual manner. Mr. Bole 
will also continue in his position as Superintendent of the Columbus Station. — 


D. A. Lyon, Acting Director, Dept. of ‘Commerce, Bureau of Mines. 


GLASS TECHNOLOGY IN THE UNIVERSITY OF PITTSBURGH 


By ALEXANDER SILVERMAN 


When the writer was called into a glass factory as chemist in 1902, just after gradu- 
ating from college, there was little in America that might be honored with the title 
“Glass Technology.”” Chemists in the industry could be counted on the fingers of one 
hand. ‘Today we find more chemists in the laboratories of a single manufacturer than 
the entire industry employed only twenty years ago. 

In the University of Pittsburgh the study of glass has been confined to a lecture 
course on the subject; to graduate research by candidates for masters’ and doctors’ 
degrees; to investigations, in the field of pure research, or in a consulting capacity, by 
professors; and to the industrial researches under the fellowship system in the Mellon 
Institute of Industrial Research. The lecture course in glass technology has rarely 
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been available for any but graduate students because of the importance of physical 
chemistry, which students pursue during their senior year. 

While it is not likely that students will be able to enter properly upon the study 
of the science of glass making until they have had training in inorganic, analytical, 
and physical chemistry, and in the fields of physics and mathematics, one might 
perhaps have the freshman make silicate and borate melts during the study of silicon 
and boron and later, when he studies the alkali and alkaline-earth metals, let him 
prepare a few simple glasses. Analytical chemistry might include the examination of 
raw materials and glasses, physical laboratory practice can cover the making of 
physical measurements on glass, and 
physical chemistry might include a 
study of eutectics and equilibria as 
well as the influence of temperature 
on chemical reactions and physical 
properties. Whether a four-year 
underzraduate course will be estab- 
lished to train glass technologists is 
still uncertain, but that a beginning 
will be made in training men for this 
important industrial field is assured. 

Men on the faculty of the Uni- 
versity, and in the Mellon Institute, 
have made such progress in glass 
investigation during the past score of 
years that attention is focused on the 
University, with the expectancy of 
further development. Pittsburgh is 
one of the most important glass 
centers in the world, if not the most 
important. The industry began in 
this district in 1797. Pittsburgh 
today manufactures more than one- 
half of the window glass of the United 
States and one-third of the plate 
glass and pressed and blown ware of 
the country. Its bottle plants turn 
out one-eighth of all glass containers 
used. 

The University of Pittsburgh is 
glad to announce a gift of fifty 
thousand dollars for the establishment of the first “Laboratory of Glass Technology” 
in an American institution of higher learning. This will be a part of the Chemistry 
Department and will be located in the new ‘‘Cathedral of Learning,” the fifty-two story 
building on which the University plans to begin building operations in the Fall, com- 
pleting the structure in approximately three years. The contribution comes from 
Isaac W. Frank, in memory of his father, William Frank, who was one of Pittsburgh’s 
pioneers in the glass field. It is expected that an additional amount will follow the 
original gift. 

With this prospect, the University of Pittsburgh hopes to fill the long-felt need for 
the training of technical men for the glass industry. 
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BUREAU OF STANDARDS NOTES 


1. This machine was designed for an oil pressure of 
2000 pounds per square inch or a total compressive load of 
4000 pounds. It consists essentially of the equalizer appa- 
ratus for transverse tests of brick described in Bureau of Standards Technologic Paper, 
No. 251 and a hydraulic jack which applies the load. It is comparatively light in weight 
(about 35 pounds), simple in operation and accurate in determining the breaking load. 

2. By its use, it is hoped that delays 
incident to sending samples of brick to a test- 
ing laboratory can largely be avoided and that 
the inspector on the job can determine whether 
the brick have the required strength. This 
will tend to eliminate controversy between the 
contractor and inspector, and also between 
the manufacturer and the contractor. 

3. These machines are made by the 
Morehouse Machine Company, 233 West 
Market Street, York, Pa. 

Technical News Bulletin, No. 98, gives the 
following description of the tester: 

“A portable machine for testing brick in 
cross bend has been designed by A. H. Stang, 
of the engineering mechanics section of the 
Bureau, and construction is practically com- 
pleted. The machine will weigh about 40 
pounds, is hydraulically operated, 16 inches 
high, 6 inches wide and 12 inches long. 

“On account of the proposed change in the A.S.T.M. specifications, for brick 
testing, which will probably eliminate all physical tests except the cross-bend test, 


Portable Brick 
Tester 


the need for such a machine is evident. With this machine an inspector can test brick 
on the job and will not need to send specimens to a distant testing laboratory. Delays 
can thus be avoided and a real indication given of the quality of the brick,” 
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Archi iT The National Terra Cotta Society for a number of years 

Cc c a ctura oe has been supporting a research associate at the Bureau with 
otta Investigations the object of securing and maintaining a quality of archi- 

tectural terra cotta which will give the best performance of this ware in buildings 


The physical properties of terra cotta have been determined, including compressive 
strength, transverse strength, tensile strength, resistance to freezing and the coefficient 
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of expansion. The tensile strength, as compared with building stone of like absorption, 
was found to be high. Investigations of the expansions of the glaze, body and under- 
slips have also been undertaken. The coefficients of expansion of 20 samples of each 
on these materials have been measured by the interferometer method. Crazing of 
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the glaze in some cases was found to be due to the glaze having a greater coefficient of 
expansion than the body. 

In order to study the serviceability of this ware in buildings, terra cotta which had 
been in service 2 to 30 years was examined critically on 535 buildings in practically every 
large city in the United States east of Kansas City, Mo. It was found that terra cotta 
must meet certain requirements in climates having freezing weather. Keeping water 
out of terra cotta structures by proper flashing was found to be beneficial, especially 
where steel which would otherwise rust is used in the structure. 

An investigation of manufacturing methods, with the object of standardizing 
manufacturing practices in so far as these affect the quality, included a visit to 14 terra 
cotta plants. The good and poor practices employed by the different plants are being 
pointed out to the industry. The economic value to the public of improving the quality 
of the ware in this manner is inestimable. 

Other research on terra cotta consists of a study of eight ceramic bodies, including 
four commercial terra cotta bodies. Twelve different ceramic finishes were used on the 
specimens and all of the test pieces were made at terra cotta plants in accordance with 
standard practice. Outdoor service tests are being conducted on specimens molded in 
the shapes of balusters and coping. In addition to these, laboratory tests are being 
conducted on the same bodies. It was found that the methods of firing and cooling 
terra cotta and the types of kilns in which they are fired have a decided influence upon 
the quality of the ware. 

Twenty cements are being investigated to determine their suitability for joining 
pieces of terra cotta. It was found that some of these cements produced very good 
joints, the most promising being those of the zinc-oxychloride type. 

a Comparatively little work has been done on the adhesion 
panes of Mortar of mortar to brick although it has been recognized that the 
to ee bond between mortar and brick is a factor contributing 
to the strength and performance of masonry. The problem, therefore, of determining 
the effect of various kinds of mortars for use with sand-lime brick was taken by up the 
Bureau. 

The total absorption and rate of absorption have been determined for 1100 sand- 
lime bricks, so that they can be arranged in groups of different absorptive capacities. 
In general, bricks of the highest total absorption show the most rapid rate of absorbing 
water. 

Tests were made with a 1:3 cement mortar, where the percentage of water was 
varied, both in the bricks and in the mortar. Where the bricks were used dry, the mortar 
adhered to the first in contact with it. Where the brick were wet, the mortar adhered 
to the second brick. The results show that the strength of the bond between cement 
mortar and bricks is greater when bricks are wet rather than dry and when the mortar 
itself is quite wet. 


SOCIETY OF GLASS TECHNOLOGY 


The May meeting of the Society of Glass Technology was held in London and was 
devoted to a Symposium on the Constitution of Glass. ‘Two sessions were held at both 
of which members of the Faraday Society, the Optical Society, and the Physical Society 
and others interested in the subject, were present. At the first session on May 25th, the 
President, T. C. Moorshead, was in the chair, at the second on May 26th, the chair 
was occupied by F. G. Donnan, President of the Faraday Society. 

The following papers were presented: 
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I. The Nature and Constitution of Glass 


By W. E. S. TurNER.—The abnormal properties recently observed in glass when 
heated in the annealing range (properties including greatly increased thermal expansion, 
heat absorption, and modification of specific electrical conductivity; and the changes 
of density and refractive index on heat treating glass) had their counterpart in the 
charges of plasticity which glass exhibited when remelted or when the raw materials 
had considerable quantities of moisture or of certain salts present. Two fundamental 
factors must necessarily be involved in any explanation of these phenomena, namely: 
molecular complexity and the presence of compounds in glasses. ‘The author proceeded 
to discuss our knowledge of these two factors in glasses and to suggest explanations for 
the behavior of glasses. 


II. On Glasses as Supercooled Liquids 


By G. TamMaNnn.—In the absence of the author, a translation of this paper by 
J. H. Davidson was presented by F. F.S. Bryson. A discussion of the influence of de- 
gree of undercooling, nucleus number, viscosity and other factors on the production of 
the glassy state. "The customary soda-lime-silica glasses might be regarded as ternary 
mixtures of NazSiO;, CaSiO;, and SiO.. The two components Na2SiO; and CaSiO; 
crystallized readily, as did practically all metasilicates, and this also applied to their 
mixtures, from which mixed crystals separated. With an excess of silica the nucleus 
number of these mixed crystals was reduced extraordinarily, so that mixtures with 
an excess of 8% of silica or over solidified as glasses. 


III. On the Constitution and Density of Glass 


By A. Q. Too, anp E. E. Hu.—This paper was presented for the authors by 
I. A. Coad-Pryor. The condition of a glass was one which was intermediate between 
the liquid and solid states. Its condition at ordinary temperatures might be considered 
as under-cooled not alone with regard to the process of crystallization, usually known 
as the true solidification, but also with respect to the completion of many processes nor- 
mal to the vitreous condition. Experimental data on the variation of density and of re- 
fractive index of a glass through heat treatment were quoted. The maximum density 
change observed was 1.10. 


IV. The Ternary System Sodium Metasilicate—Calcium 
Metasilicate-Silica 

By G. W. Morey anv N. L. Bowen.—This paper was presented for the authors 
by N. W. Travers. The following new compounds were found and their properties 
determined: the compound 2Na:0.CaO.3SiO2, which melts incongruently, forming a 
liquid richer in Na,SiO; and NazO.2CaO.3SiO2; the compound Naz2O.2CaO;SiO2, which 
has a congruent melting point at 1284°; and the compound Na,:O.38Ca0.6SiO2, which 
melts incongruently at 1045° forming a mixture of wollastonite and a glass containing 
approximately 15% CaO, 67% SiO». The melting point surfaces of the various unary, 
binary and ternary compounds existing as solid phases had been determined, and the 
results were given in tables and curves. ‘The relation of the facts discovered to specula- 
tions on the constitution of glass was discussed. 


V. X-Ray Diffraction Measurements on Some Soda-Lime-Silica 
Glasses. (A Preliminary Note.) 


By R. W. G. Wycxorr anp G. W. Morey.—This paper was presented for the au- 
thors by Miss V. Dimbleby. In some instances the broad bands thought to be char- 
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acteristic of glasses had been found. In others, however, narrow bands or lines had been 
obtained which were as sharp as the lines produced by crystals of colloidal dimensions. 
Sometimes only one such broad line was observed, in other cases the pattern consisted 
of several such lines. In still other instances the photograph from a single glass was a 
composite of lines and broad bands. The positions of the lines were sometimes different 
from glass to glass, though frequently several glasses agreed in having lines in the same 
positions. An extended discussion of the results was deferred until many more glasses 
had been examined. 


VI. The Structure of Quartz 


By WriuaM H. Bracc.—The author observed that the problem of the structure of 
quartz was one of the first to be attempted some 12 years ago, when the X-rays became 
applicable to the examination of crystals and a partial solution was obtained. The 
data, however, did not completely fix the positions of the separate atoms of silicon and 
oxygen. Four parameters still remained to be determined. One of these referred to the 
position of the silicon atom, the other three to the positions of the oxygen. The object 
of the present paper was to describe a new plan based on the fact that quartz changed its 
structure on passing through 575°. The high-temperature quartz was more sym- 
metrical than the low. A number of considerations showed, however, that the change 
was not severe and that if the high-temperature structure could be found, the low- 
temperature form was not very different. The four unknown quantities reduced to one 
on passing to the high temperature form; the silicon atoms are fixed, and the oxygen 
atoms must lie on certain straight lines. Attempts to fix the positions of the oxygen 
atoms could be made, based on intensity measurements. The most probable value 
showed somewhat unexpectedly that each silicon atom was at the center of a regular 
tetrahedron of which the four corners were occupied by oxygen atoms. If it was as- 
sumed that the low-temperature quartz was not very different from the high-tempera- 
ture quartz as determined in this way, the various twinnings of quartz were readily 
accounted for. 


VII. The Viscosity of Glass 


By Vaucuan H. Srorr.—The results of a critical study of the measurements of 
E. W. Washburn and G. Shelton, and of S. English has been recently published by 
H. Le Chatelier. In the present paper these measurements were reconsidered in con- 
junction with some additional determinations which had been carried out at the Na- 
tional Physical Laboratory. If it was desired to obtain final relations between vis- 
cosity and composition, in which errors due to impurities or inaccurate compositions 
generally, were not considerably greater than the errors of the viscosity determinations 
themselves, it would be necessary to prepare the glasses from materials of known purity 
and melt them without contamination. ‘This procedure, which at present precluded the 
melting of large pieces of glass, would limit considerably the design of viscosimeters. 


MEETING OF THE ST. LOUIS DISTRICT ENAMELERS CLUB 


The members proving again their interest and confidence in the Club attended in 
a number of 31, also three guests, two of whom, Messrs. Eppstein and Wilson, repre- 
senting the local Laclede Gas Light Company, and the speaker of the evening, R. A. 
Weaver, of Cleveland, Ohio. 

Mr. Weaver, or just ‘““BOB,” as the enamelers will know him, has with his Friend- 
ship, we may say, honored the Club, and to him the Club extends its sincere thanks and 
appreciation for all he has done toward getting it known, with reference to the Enameltst. 
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Preceding the regular business meeting a dinner was served, the only complaint 
being that it was not served in Belleville. ‘The Belleville Boys, however, tried to 
conceal their feelings by reading to the Club a paper on “The Function of Manganese 
Dioxide in Ground Coat Enamels,” and succeeded brilliantly, because the subject 
opened wide and lively discussion, thus setting in the background everything else. 

Gus Oesterle and F. S. Markert of the Belleville Enameling & Stamping Company 
well deserve credit for this excellent paper, of which the contents in short follow: 

Manganese dioxide is generally used in the ground coat enamel in the amount of 
from 1-3% to the raw batch weight. It acts chiefly as a coloring agent and is econom- 
ical to use in replacing the cobalt and nickel oxides, which are much more expensive. 
Dependent upon the amount used, manganese dioxide varies in color from a drab green 
to a violet color. Also the use of borax and bone ash with it has influence over the color 
of the ground coat enamel. In order to obtain a uniform and dark colored ground coat, 
cobalt, or nickel oxide should be added. 

Manganese dioxide affects the physical properties of the enamels as follows: It 
gives good gloss to the enamel. Harder enamel is obtained with less danger of over- 
firing. It reduces the coefficient of expansion of the glass it is used with. Adhesion 
of the ground coat to the steel is same as when cobalt is used. Has no apparent effect 
on chipping of the enamel. 

The paper has been based and worked out on the experience Mr. Oesterle has had 
in his shop. 

Another paper on dipping was read by B. T. Euler of the Buck Stove & Range 
Company describing their dipping devices and experience. 

Their method to test enamel for proper set, which has proved satisfactory, follows: 

Using a piece of steel exactly two feet square, should be dipped in ground coat 
enamel when particularly good results are obtained. If the enamel has drained the 
piece of steel should be carefully weighed to the accuracy of 1/1. ounce. Having arrived 
at the weight of it, it will be easy to set up the enamel, using the same piece of steel for 
testing the enamel about twice a day. 

Borax solution should not be used in the ground coat enamel, but instead add 1% 
crystal borax to the mill. 

Reports of the various committees were heard. F. Stretch, Chairman of the Mem- 
bership Committee announced that he received from H. J. Swope, general manager of 
the Economy Enameling Company, Quincy, Ill., application for membership. The 
application was unanimously accepted and with great pleasure a new member’s name 
has been added to the roster of the Club. 

Section ‘“‘Q” opened every field of discussion as usual. The most important ques- 
tion is still the oldest one ‘‘When will the time come when FISHSCALES will be ob- 
solete?”” The question was not answered entirely satisfactory and there is no doubt 
but that it will come up again. 

The meeting was adjourned for the hot summer months until September. 


CALENDAR OF CONVENTIONS 


Organization ; Date Place 
Am. Assn. Advancement of Science Dec. 28—Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) Feb. 8-13, 1926 Atlanta, Ga. 
(Fall Meeting) Oct. 1, 1925 New York City 
Am. Electrochemical Society Sept. 24-26, 1925 Chattanooga, Tenn. 


Am. Engineering Council Jan., 1926 
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Organization 
Am. Foundrymen’s Association 
Am. Gas. Association 
Am. Inst. of Min. and Met. Engineers 
Am. Soc. of Mechanical Engineers 
Am. Zinc Institute 
Assn. Iron and Steel Elec. Engineers 
Coal Mining Institute of America 
Common Brick Manufacturers Assn. 
Mining and Met. Society of America 
Natl. Association of Manufacturers 
Natl. Exposition of Power and Me- 
chanical Engineers 
Natl. Exposition of Chem. Industries 
Natl. Paving Brick Mfrs. Assn. 
Natl. Safety Council 
Optical Society of America 
Sand-Lime Brick Association 
Natl. Society for Vocational Education 
Natl. Exposition of Coal Mining Ma- 
chinery 
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Date 
Oct. 5-9, 1925 
Oct. 12-16, 1925 
Aug. 31-Sept. 5, 1925 
Nov. 30—Dee. 3, 1925 
April 27-28, 1926 
Sept., 1925 
Dec. 9-11, 1925 
Feb. 22-26, 1926 
Jan. 12, 1926 
Oct. 26-28, 1925 


Nov. 30—Dec. 5, 1925 
Sept. 28—Oct. 38, 1925 
Jan., 1926 

Sept. 28-Oct. 2, 1925 
Oct., 1925 

Feb. 9-15, 1926 

Dec. 3-5, 1925 


Dec. 2-5, 1925 


Place 
Syracuse, N. Y. 
Atlantic City, N. J. 
Salt Lake City, Utah 
New York City 
St. Louis, Mo. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
New Orleans, La. 
New York City 
St. Louis, Mo. 


New York City 
New York City 


Cleveland, O. 
Ithaca, N. Y. 
New Orleans, La. 
Cleveland, Ohio 


Cincinnati, O. 
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EDITORIALS 
USES OF CERAMICS IN INTERIOR DECORATING 


An Interview with Lionel Robertson of Tobey Furniture Co. 


By MyrtTLE Meritt FRENCH 


Too often a producer manufactures without knowing exactly what is 
needed and then wonders why his ware does not sell. Meanwhile those 
who would naturally be using the product are buying from foreign nations, 
after giving up hope of finding in this country articles of the desired quality. 
An interior decorator in the John Smyth Furniture Company told me some- 
time ago that his concern keeps at least one man abroad the year around 
buying pottery for their work, because artistic enough things are not avail- 
able in this country. What is true of one company is doubtless true of 
another. If the statement is correct we have it within ourselves to rectify 
it. In many instances, both the producer and consumer blame the ‘‘other 
fellow” for the situation, but the only way to make amends is for those 
concerned to get together. Here is a new kind of research which is needed 
worse than almost any other in the ceramic field. After all, the producer 
(and most of us are producers) is more vitally interested than the consumer 
and therefore should take the initiative. ‘The first step is to discover 
what our would-be consumers could use. 

Knowing that Lionel Robertson of Tobey Furniture Company is ex- 
tremely interested in uniting the efforts of the artist with those of the in- 
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dustries and that he has already accomplished much along that line, I 
asked him to tell how he is using ceramics for interior decoration. Gen- 
erously, he told of his very definite ideas as he is working them out so suc- 
cessfully in the homes of Chicago. 

‘Pottery is one of the most valuable items used in making up a beautiful 
composition for interior decoration. In planning a composition a dec- 
orator must play up to contrast. It is that interesting play of contrast of 
one against the other that gives life to the whole room. That is, contrast of 
color and contrast of texture, which is equally necessary. Here is where 
ceramics plays an important réle. We have our rugs, furniture covers and 
curtains, which have softness of texture; ceramics comes in with hard glazed 
surfaces and gives an interesting contrast thereby. ‘Too, a strong pure color 
note is often so necessary to give a room an accent, and there is no better way 
to secure it than to use a lamp-bowl in some strong pure color with a glazed 
or semi-glazed surface. ‘The usual error is not having them of sufficient bulk 
to be in proportion to the shade and other furnishings of the room. When 
metal lamp bases are used, it is consistent to make them slender, but the 
pottery should be round and bulging with the curve giving a counter 
swing to the line of the shade. It required a great deal of judgment to 
use a decorated lamp bowl as a base combined with a shade, since usually 
the shade with its trimmings has sufficient interest without a decorative 
pattern on the base. When bowls or vases are to be used as ornaments, 
then the decoration can be elaborated according to the simplicity of the 
background. 

“T always feel that pottery for interior decoration can be roughly divided 
into two large divisions. First the classical type, of which the Wedgwood 
ware is an example, where its classical Greek curves and cameo ornament go 
so fittingly with a classical interior such as a Georgian Colonial or Louis 
XVI French room. ‘There are some Roman and Pompeian forms in the 
recently arrived Italian wares, which make interesting spots of color in 
this type of room. ‘Then there is the interior of the style of Louis XV in 
France and Queen Anne in England which has a flavor of romantic luxury ; 
here the Chinese and Persian pottery blend most harmoniously. This is 
the beginning of the second type. 

“In the early English and Spanish interiors, which are so popular with 
our small homes today, the peasant ware from France and Spain blends most 
consistently with the rough plastered walls, turnings of chair and table 
legs and the gaily colored upholstering. 

“Majolica wall vases and jardinieres used sparingly make an interesting 
decorative note. The iridescent ware which depends on its graceful sil- 
houette and subtle coloring is most effective in this type of room. 

“Tt is very interesting to observe the reminiscence of old Roman forms in 
the Italian peasant ware. ‘They seem to be vaguely remembered from 
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some racial impression of the past and naively expressed in the crude 
earthenware. ‘The same is true with the Spanish peasant pottery—always 
just a flavor of the old Moorish. In the French peasant ware from Brit- 
tany, the pastoral scenes in their yellows and blues are really a free inter- 
pretation of what was more elaborately done for Marie Antoinette. It 
is natural that a people should express a certain racial flavor in the great 
works of their past. 

“This opens up a most interesting vista of what we, as Americans, are 
going to develop as a racial flavor in the pottery we are making. It is 
pleasing to note that the Rookwood and some of the pottery from Zanes- 
ville and East Liverpool, Ohio, are really graceful in form. ‘he Pewabic 
Pottery made in Detroit, Michigan, has been very carefully thought out as 
regards shapes, colors and glazes. ‘The marvelous collection of Syrian 
shapes dated about 3000 B.C., and owned by Mr. Freer were placed at 
the disposal of Miss Perry when she was first working out the Pewabic 
destiny. Her work is more for people who understand the possibilities, 
limitations and ideals in pottery; it will never be commercial and popular. 

“But the pottery which gives me a real emotional sensation is the Indian 
pottery of the Southwest. T’he shapes and colorings seem to come from 
the inner consciousness of a simple Indian and have a fundamental quality 
of design, which cannot be found in the more sophisticated East. 

“They tell us we are developing a national architecture in the sky scrapers 
of the last few years. ‘T‘hey are quite simple and fundamental in silhouette 
and composition. Can we not hope from this that the national flavor we 
give our ceramic design will eventually have this same simple fundamental 
quality? At present it is not a free expression like that of the foreign 
pottery; it is too self-conscious, too obviously made to sell. 

“I have always been much against an artist decorating a piece of pottery 
which he has not fashioned himself. ‘There is such an intimate relation- 
ship between the shape and decoration that it is quite fatal to divide the 
inspiration by having two people work—one on the shape and one on the 
decoration. 

“The chemistry involved in the colors and textures of the glazes must be 
most fascinating. I have dreamed of getting old and retired and being 
able to take up pottery as an avocation, for I consider it one of the most 
fascinating of the applied arts.” 

For the thoughtful ceramist, there are many suggestions in Mr. Robert- 
son’s remarks. Doubtless the most important point, and one which is dif- 
ficult to solve is the establishing of a type of pottery which is really beautiful 
in form, line, decoration and color, and which has an American flavor. 
That means the finest of American life and ideals must be expressed in a 
simple, beautiful, practical way. ‘To do this, trained artists, knowing 
something of ceramic technique, must guide the art side of production. 
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Already, there are a few trained people in the country, but more are needed. 
Every ceramic school should have an art course. Even the engineers 
should be trained to judge whether a thing has beauty—though they may 
not be able to create designs. Our art schools should apply the original 
expressions to materials, one of which would be clay. 

The potteries should send their self-trained artists to get an under- 
standing of the principles of good design; also they should use to advantage 
the few who already understand both design and ceramic technique. 
All these suggestions introduce other problems which would have to be 
solved along the way. It will take time but it must be done sooner or 
later. 

A buyer in one of the best and largest china departments in the United 
States told me he buys most of his stock from Europe, because the ware is 
more artistic and original. He added that very few of their customers 
like the American china with the exception of the Lenox ware. When I 
left his office, I requested a salesman to show me the china. Immediately, 
I was taken to the imported products. One table was filled with refresh- 
ment sets for bridge parties. The ware was stamped on the bottom ‘‘Made 
in Japan.” Do the Japanese play bridge? If not, why was it made there? 
Upon request to see the American ware, it was explained that they do 
carry it, but of course it is not as beautiful as the foreign ware. With the 
exception of the Lenox, it was all in a small back room. As we entered, 
the salesman picked up a plate saying, ‘“This is the most attractive pattern, 
it is a copy of an Old English.”’ 

American copies of foreign art lose the beauty, because the inspiration 
isgone. We must express ourselves in an artistic way if we are to compete. 
Naturally, American expression if beautifully produced would fit our 
homes and tastes better than foreign production. We must meet the 
situation, for the public is being taught to choose the most beautiful. 
The need will be the greater when the “American style’ of home develops 
as it has already started to do. 


Art INSTITUTE OF CHICAGO 
Cuicaco, ILL. 


AMERICAN CERAMICS FOR INTERIOR DECORATING 
The Silver Lining in the Cloud 


By Pau. E. Cox 
here was once a lodge known as the Order of Humility. A person 
worthy of being an active member of this lodge had to have the quality 
of humility developed to the point where he was perfectly comfortable in 
the lodge room when seated on the bare floor, since chairs and pride went 
hand in hand. Americans are in danger of active memberships in this 
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uncomfortable Order if they fail to see the fine things done by Americans 
as well as the poor things, and particularly is this true in ceramic products. 

Certainly we make our share and more, of trashy ceramic products and 
it is good that we are to be lifted out of this habit of ours. But Europe, 
and likewise China and Japan, are not more free from fault than are we. 

A cultured man traveling in Italy was pleased by the Neapolitan street 
songs. Most people who live abroad are interested in the songs played 
and sung on the streets of European cities. He brought back a collection 
of these songs and a very competent musician played them over for him 
and his friends. They had the plaintive quality of street songs the western 
world over, and a listener remarked that they were so much better than 
American songs of the street. ‘The musician remarked that nevertheless 
they were just Italian trash and of brief interest just as are our own. 
There is likewise foreign trash in ceramic products just as there is trash in 
domestic products. 

On the whole it is probable that we do better in ceramic wares than we 
do as musicians in the final balance sheet of the nations. 

Of course there is no defense possible for most of the white table ware 
produced in America. But neither is there any defense possible for the 
paper plates, spoons and forks, used at an American picnic lunch. There 
is not an artistic thing about paper table service. ‘There are markets, 
however, for both types of table services because they are cheap, do the 
work for a time proportionate to the cost and so serve their purposes well 
enough. People are careless in small purchases and most American 
whiteware finds its market with the small purchaser. 

But two or three American manufacturers have set out seriously to 
supply table services that compete on a quality basis with imported wares 
and in those cases they have made pace right along. 

As long ago as the Columbian Exposition the wares made by James 
Pass would stand more hard knocks than those of any competitor, the 
authority for this statement being Charles F. Binns, who told the writer 
the story of the contest twenty-seven years ago. American potters have 
excelled in the development of wares suited to institutional uses and the 
quality of decorations has been proportionate to the quality of the body 
and glaze in most cases. 

Lenox china needs no comments. 

Ceramically speaking the best “‘little boner of childhood” in America 
is that Haviland china is the most desirable white table service in the world. 
So long as the American housekeeper believes that the possession of a set 
of Haviland marks her as the person knowing what is what, we shall have 
no demand for better work by American potters, because now we have for 
Sunday and other feast days a set of Haviland and for work days a set of 
domestic that looks like Haviland ‘‘but is not so thin and is not translu- 
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cent.” For breakfast in the faddy little breakfast alcove we have the set 
with blue birds on it that we got at the dime store. 

Anyhow most folks have quit buying dinner services, because they hop 
‘nto the flivver as soon as evening comes, taking their friends along and en- 
tertaining them away from home. Some of the old pride in household 
fittings is being expended on the family car, and the cheap but carelessly 
made dinner service is the one that is bought. 

The restaurant man, however, has to buy more carefully for this same 
reason, and as a consequence we have in America the best hotel ware that 
:s manufactured, ‘Those American universities that offer courses in house- 
hold economics need not have pangs of conscience when the teachers en- 
dorse American made hotel wares for home and institutional use. 

American floor and wall tile plants have not dropped behind in the race 
with the foreigner. It is true that there is a softness in color and line in 
the decorated tin-enameled tiles of Europe that we need to learn to ap- 
preciate and to imitate but likewise there is another sort of softness in the 
body of those tiles that we know better than to permit in our own better 
manufactures. ‘The employment of a few artists who possess the tact to 
coéperate and to work in industrial fashion with our very capable engineers 
will put us far in the lead in this important ceramic field. ‘The work of 
Rufus B. Keeler reported in a beautifully illustrated article in the July 
number of this Bulletin on the Use of Clay Products in Modern Homes 
shows what can be done when the ceramic scientist and artist cooperate. 

In terra cotta we have done well, but we can do better when we follow 
the lead of the tile makers and produce our wares with a dense body. 
This would be of the ‘‘grés” type, in the method demonstrated by Sévres 
at least three decades ago. ‘There are, however, buff burning clays in 
many places that will produce dense products at the low temperatures used 
in American terra cotta and the warm palette asked for by the architects 
could be had, coupled with low absorption values. There are architects 
who believe that they, themselves, are to blame for the failures, artistically, 
in the use of terra cotta, since the terra cotta manufacturer works so largely 
on specifications furnished by the architects. 

This brings us to the field in ceramics in which Americans excel. 

It is not fair to name these little enterprises because the list is so likely 
to be far from complete. Nevertheless the point can best be made by 
naming a list of small concerns making wares of such perfection that no 
American need be ashamed to possess them and to place them in company 
with ceramic products of any country and of any time. 

Rookwood, Newcomb, Van Briggle in the days of the Van Briggles, 
Volkmar, Grueby, Overbeck, Pewabic, Cowan, Marblehead, Walrath, 
Binns, Mrs. Frederick Rhead, Rhead, ‘Thomas and Bragdon, Joseph F. 
Meyer, George Ohr, Maude Robinson, Mrs. Bentley Nicholson, Stull, 
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and many others who have worked or are working, make a list of firms and 
individuals that differ markedly from a similar list of European potters, 
because for the most part the European potter is a man of traditions while 
these people took tradition and improved, because most of the above 
named persons are workers for the love of the business and are, for the most 
part, college bred. 

There is no thought that the list is complete enough to be fair but it is 
complete enough to make the points. 

Rookwood can furnish any color wanted by any decorator and decora- 
tion of any quality and of most periods. ‘I'he Rookwood staff is as well 
equipped intellectually as is any staff of any pottery abroad. 

Newcomb School of Art has been the most faithful producer of indi- 
vidually designed pottery, I think, that ceramic history can show. ‘That 
is, there are no duplications of the designs. 

Since the Van Briggles were Rookwood decorators, their story is simply 
that of the Rookwood but they did not have the facilities for technical 
perfection. Volkmar serves us best to show us what type of man we ought 
to bow to in improving our more commercial types of wares. Any col- 
lector of ceramic wares ought to want his products. ‘Those interested in 
glaze textures can find in Grueby as interesting things as they can find 
abroad, and I believe that the Grueby genius has been now transferred to 
that little pottery at Keene, New Hampshire. ‘The Overbeck sisters are 
modest in their output but the wares they offer are honestly and faithfully 
made and their skilful use of both body and glaze in securing of color effects 
makes their ware as interesting certainly as a foreign product. The 
Pewabic tiles did not fail to interest architects for ecclesiastical decoration 
where European made tiles could have as well been used so far as cost was 
concerned. Cowan makes some lustered white wares that do carry an 
individual note in this rather hackneyed treatment, so that I think that 
those who enjoy lustered wares like those of the Ruskin Pottery will find 
Cowan not far behind at all. Marblehead has for twenty-five years 
produced a line not to be excelled by any importation and Arthur Baggs 
has shown some things in lively color that ought to please any decorating 
firm in the land, these pieces being unsophisticated. Walrath made a good 
many pieces of merit and had the temperament to produce a line com- 
parable with the best that comes from abroad and a fondness for working 
alone so that from him we had a sort of college bred peasant pottery. His 
early death robbed us of much. Professor Binns has fathered more studio 
potteries than any other American and it has been a splendid thing for us 
that he left England to become an American citizen and to make his 
American stoneware. Most surely any decorating firm could find what 
they want for large colored bits in their scheme of decoration from the line 
he has produced, and Professor Binns has not reserved this field to himself 
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if any manufacturer pleases to take it on. Mrs. Frederick Rhead working 
with Mr. Rhead produced pate-sur-pate of such excellence that we know 
we do not absolutely have to import that type of ware if a more commer- 
cially inclined person should want to produce this in America. Rhead has 
produced many fine vases of all sorts, of exactly the type wanted by 
house decorators. ‘Thomas and Bragdon have worked on small bowls 
and tiles in colors suitable for the house decorator. Meyer, the Newcomb 
potter, has made pottery under the plan of the Italian luster workers of 
such merit that a gold medal came to him from the St. Louis Exposition. 
He has not made this ware for sale because he is a simple craftsman, and 
not a business man. George Ohr, of Biloxi, made many pieces as interest- 
ing as can be had from abroad but his eccentricities robbed him of the fame 
he craved. Some considerable portion of his wares are still to be bought 
from his widow and a discriminating collector could pick up some choice 
pits, I think. His work was certainly as interesting as is the work of any 
European peasant. Miss Robinson has been making wares of interest to 
New Yorkers, and for people who can buy abroad if they prefer, while Mrs. 
Nicholson chose the field of the majolica makers and produced the low 
temperature copper reds. R. Tl’. Stull made the crystalline glazes almost 
as early as they were produced in Europe, and some of Stull’s crystals are 
better than any I saw at Sévres in their museum collection. 

Now the point to all this is that we are really independent of foreign 
ceramic goods if we want to be and we need to know that we are. Un- 
fortunately our schools of art educate their students away from work in 
the factories so that in America we have few good designers interested in 
any way in ceramic wares in the factories. We have too many persons 
standing off and preaching at us while we need the same persons in the 
plants with the sleeves rolled up and doing their missionary work for just 
plain pelf. The engineers from the colleges have done their work well 
because they got into the plants and into the jobs. 

The city of Paris has just as rich a market for trashy French pottery as 
has the city of Chicago for trashy American pottery, and for similar reasons 
which are reasons very human in character, folks over there buy cheap 
dishes, usually less sanitary in use than our own because less well made. 

We need the artists in our potteries as well as all our industries and the 
ceramic engineer must learn to tolerate the artist and the artist must learn 
to tolerate the engineer. But we need them to make our own wares better 
and not because we are more rotten than our friends across the Atlantic. 
We need to hire American artists and to make our wares in American 
ways and our house decorators need to think out schemes of decoration 
that are American and to use our very excellent American decorative pot- 
tery. I spent many days in the Sévres plant and learned that several of 
our American art potteries are more careful even than they are at Sévres 
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and that many of our designers are equally well trained and equally skilful. 
I had to live in France to learn how well we do our ceramic work in our 
smaller factories and studio concerns. 


AN IDEAL ENDEAVOR IN SCIENCE AND ART 


By Kari LANGENBECK. 


The vision of Professor Orton in enlisting the few who had already had 
systematic training in ceramics, and those who sought knowledge to supple- 
ment their practical experience, has borne generous fruit in the amazing 
development of our Society. We have a sodality for mutual support and 
an ideal of generous helpfulness to advance our profession second to none. 
Have we beaten an open road of endeavor, in solving practical problems for 
the benefit of all, that is sufficiently satisfying to be exclusively followed 
for the next twenty-five years? 

A profession is merely a livelihood. Numberless pressures force us, day 
by day, to leave it at that. Can we remain satisfied with the usufruct 
and incidental search for immediate practical solutions, however generously 
shared? 


A Plea for 
Fundamental 
Science Researches 


The tools of our professional thinking, practical 
experimentation and industrial applications are 
derived from chemistry and mechanics. We surely 
owe these sciences the only possible return that 
can be made, namely, extension of their boundaries along the lines of our 
specialty, the fabrication of silicate wares. 

But we are pushed by practical problems. We must satisfy commercial 
associates, whose stock suspicion is that we may be spending time on things 
that donot pay. A set determination to spend some of our time, thought 
and work on purely scientific questions, will involve moral courage in 
demonstrating the practical value of purely scientific researches. 

Is it not well to prove to ourselves that we will not slip down the easy 
path of becoming wage slaves, toward which we are insidiously headed? 

Chemistry, as science, is an organization of laws of the things unseen, 
which underlie the phenomenal. Electrons, atoms, molecules, compelling 
creations of the mind, are the substance of its systems. They are invisible 
noumena, more concrete than the shifting and confusing phenomena, which 
we observe, and they cause. 

The chemistry of the fluid or plastic silicate solids is barely known. 
For to be chemistry in any real sense the degree must be measured and 
shown to which the laws of stoichiometry, of surface attraction, mass ac- 
tion and osmosis separately determine the observed phenomena of colloids. 
Only then can it function as science. 

We can all weigh, measure and calculate. We can all determine to be 
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“hod carriers of science,’ as Huxley said, and gather the brick for this 
structure to be reared. What we must severally determine is to resist the 
constant pressure of the immediate and practical to the extent of reserving 
some time for thought and measurements on clear cut lines of chemical and 
physical laws. 

We should think and search in a spirit of complete detachment and with- 
out utilitarian aim. ach one of us, so minded, can contribute something. 
In doing this let us cling confidently to the belief that some one of our num- 
ber with breadth of vision and penetration of discernment for the essential 
will build from such data this branch of chemical science to the general 
honor of our Society and to the fruitful use of the world. 

Is it too much to believe that our SOCIETY can bring forth a van’t Hoff, 
an Arrhenius or a Willard Gibbs? The personally little rewarded labor of 
a “hod carrier of science” will appeal only to those of us with a strong 
scientific bent. 


A Plea for Art 
Researches 


To the buying public the largest proportion of 
ceramic products appeal for their attractiveness and 
cultural quality. If my appeal for reserving some 
of our time and interest from purely professional endeavor has any weight, 
they can be exercised in seriously studying our wares and learning from 


artists, what constitutes good taste and what are the ear marks of the 
shoddy. 

Remember that pottery, the first of the arts employing fire, became 
a mode of expression and the vehicle of taste for primitive man almost as 
soon as it was a practical craft. With glass it was no less the case. 

To the ethnologist the ceramic products of a people are among the most 
important data of its culture. So also from the dishes and bric-a-brac in 
the house of strangers, the ladies of your family arrive at a shrewd opinion, 
as the colored servants put it, “‘da’s of de quality.” 

‘*he women are the buyers of every family, and make also the main 
body of the students, amateur practitioners and patrons of the decorative 
arts. On the other hand, in painting, architecture, landscape gardening 
and the larger decorative work, appreciation and interest are no longer so 
one-sided, and women themselves have improved in taste with the growth 
of masculine interest in these. 

These facts being demonstrable, can we afford to give but tolerant, 
casual attention to questions of original, artistic creation, which is the 
larger part of ceramics to its buyers? 

There is an excuse for this undeniably cavalier attitude in a profession 
based on science. It feels that its work is worth while because it is founded 
in eternal verities and decorative art, though it seems to many of us a 
matter of fads, a thing of personal preferences, which suits one if it does 
not suit another. A sympathetic interest and some study will reveal to 
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us that this is not true. Running through all modes of human expression 
in art, as in literature, there are fundamental criteria of quality, of taste, 
as certain as the laws of science. They are felt in every representative 
example of the decorative art of every epoch. The distinction from sci- 
entific laws is that they are qualitative. Each generation varies the em- 
phasis and proportion according to its need and habits, because they are 
laws of the human species and not of indifferent nature. 

The opportunity for this broadening of interest and education is already 
laid through the able work of Mr. Rhead, Miss Sheerer, Prof. Cox, and 
others within our Socrery and by the experimental work and teaching of 
Professor Binns. I can only emphasize the importance of their work and 
point out an ideal into which it should culminate. 

A ceramic society, however successful professionally, will be a barren 
affair in the eyes of consumers if it does not evolve men capable of selecting 
and directing artists and adapting technical facilities to produce glass and 
pottery wares new in conception and worthy of the taste of the time. 
As long as designing in our shops is left to trade craftsman, moldmakers, 
decalcomania lithographers, however clever, it will always remain imitative. 

What is needed is a gamble in fresh blood. You are the men to doit, but 
you have to train yourselves for it. Josiah Wedgwood achieved what he 
did by engaging the sculptor John Flaxman, a thing unheard of in English 
potteries. Ag amble like this pays and I wish to remind you that the Ameri- 
can pottery and glass which have achieved reputation did so on this basis. 

In hoping that many of you will strive for command in this direction, 
the reputation of our Society will ultimately stand out, I am sure, in 
bringing forth a Della Robbia, a Wedgwood or a Theodore Deck. 


AMERICAN CERAMICS 


By Ross C. Purpy 


Much has been said and written lately about the relative merits of 
ceramic ware produced on this continent and in Europe. Broad state- 
ments have been phrased but actually intended only for limited types of 
ceramic ware. ‘These statements have been given not in a manner mean 
but with the purpose of getting to the facts. 

The citations may show a lack of information; they may disclose 
prejudices on part of the buyers and they may appear to overlook com- 
mercial considerations but no inference should be drawn regarding the 
writers’ opinions of the ability of the American ceramist to produce, The 
ability and resourcefulness of the American ceramists have not been ques- 
tioned, — 

Certainly American manufacturers of ceramic ware are fully aware of 
the market demands, the foreign competition and the commercial factors 
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involved, and the manufacturers are so managing their plants as to pro- 
duce the highest quality of ware and the best of ceramic art compatible 
with the economics as they appear to be of the prevailing trade and labor 
situation. 

here would be decadence if manufacturers did not frankly study the 
problems of competition in quality and artistic merit as well as those of 
commerce. A bald statement of facts will be beneficial though not always 
pleasant, and certainly not always understood. We ask that the state- 
ments made be accepted as honest efforts to present those phases of the 
situation which appear most prominent to the writers. No one has at- 
tempted to sum up the case for all the evidence is not before them. No 
one is attempting to placard nor to give alibi; they are simply giving testi- 
mony because they have a deep and sincere interest in American cer- 
amics. 

Broad statements covering the relative merits of all American ceramic 
ware cannot be made. Although the science (silicate chemistry) of cer- 
amic compounding, and the technology (applied physics and chemistry) 
of ceramic fabrication are basically the same, ceramic products differ widely 
in kind, use and properties. Ceramic products include those made with 
clay, glass and vitreous enamels. In general all of them are made by fusing 
minerals and metal oxides to form silicates, each sort or variety of ware 
being made to have different serviceable, protective or decorative prop- 
erties. Any statement to be of value or in truth regarding relative merits 
of ceramic products will have to be definitely limited to a given type, 
variety and purpose. 

Class containers will differ in quality of glass, perfection in molding and 
in design according to the need in each of these respects to satisfy service 
and esthetic demands. So it is with china, majolica, terra cotta, brick 
and all other ceramic ware. For that matter, this is also true in all sorts 
of utility and decorative products. Quality, form and decoration are dic- 
tated most largely by their use and by the purchasers’ tastes than by the 
producers. 

It is true that the producer can create a product in anticipation of a 
demand. Purchasers can be trained to want a new article, a better grade 
or different decorative effect. Why is Toronto a city of brick dwellings, 
Worcester of three deck frames and Baltimore of batteries of two rooms to 
a floor? 

In art and in utility ceramic ware the producers are ever watchful of 
the trend in trade demands. Practically nothing worthwhile of foreign 
make is on the market which cannot here be produced on order! 
this continent is not producing ceramic ware of all sorts that are at least 
equal in all respects to those imported a survey will show the reason to be 
commercial rather than a lack in ability or resources. 
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In many lines American ceramic ware are superior in quality and crafts- 
manship. No utilitarian porcelains are superior to those produced here. 
American glass and vitreous enameled products are not excelled in any 
respect, and America is not behind in methods of and equipment for their 
production. In ceramic construction ware and in refractories, the Ameri- 
can products are inferior to none. 

The number of art potteries producing original decorative effects is in- 
creasing as is the number of tableware plants producing high-grade china, 
high-grade from the standpoint of quality and art. 

Cost of production is a large factor in the case; reflected as it is in the 
cost to the ultimate purchaser. A great deal of imported ceramic ware 
is sold below what would be its production cost in America. ‘The pur- 
chasers are not impelled by patriotism to buy exclusively ‘‘made in Amer- 
ica’”’ ware; they are intent on getting the most for their money. 

Then too, the products of each country are bound to be distinctive 
especially in decorative effects, the ware of different nations differing more 
widely than do the products of different factories in the same country. 
To secure the largest possible variety in decorative ware, one would make 
his selection from all countries; but this is not an adequate explanation for 
a given store not showing American made goods equal in variety, as pleas- 
ing in design, color and texture as is produced in any country. 

Too much dependence has been placed on tariff as means of maintaining 
the home trade. ‘There has been too little creative and progressive plan- 
ning to develop and meet the demand for distinctively American products. 
There is no reason why American table service should not be the standard 
of perfection in the minds of American housewives. American potters 
can, they have and they now are producing dinner ware equal in all re- 
spects to any produced elsewhere but a great deal of such ware purchased 
in this country is not American make. ‘This situation will change as the 
hotels and restaurants purchase on specifications rather than according to 
the prejudices of their chefs. 

American ceramic ware will have their rightful share of domestic trade 
when the manufacturers, the schools and the research bureaus are united 
in determining the quality and character of product required and the 
methods whereby they can most economically be produced. The science 
schools will have to stress the essentials in products, and in economical 
production, and the art schools will have to stress creation of form and 
decoration. The schools and the research institutes have a responsible 
share in making strong America’s position in the ceramic market, and the 
purchasing public must be informed. ‘The problem of keeping American 
ceramics in front ranks is not altogether up to the managers of ceramic 
factories. ‘There should be a close collaboration of the industrialists, 
engineers, scientists and artists, 


BIBLIOGRAPHY OF CLAY DEPOSITS’ 


By H. Ries 
Foreword 


In the preparation of this Bibliography of Clay Deposits all available 
sources of information have been consulted, and it is believed to be fairly 
complete. Many references have also been kindly supplied by the va- 
rious State Geologists as well as the Directors of foreign geological surveys. 

The data have been arranged geographically by continents and coun- 
tries, under which latter they are arranged alphabetically by authors. 

Since fullers’ earth, laterite and bauxite are essentially clayey materials, 
and are usually associated with true clays, they have been included in the 
references. 
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ACTIVITIES OF THE SOCIETY 


THE FALL MEETING 


Grand Central Palace, Thursday, October 1 
Ceramic Day at Chemical Exposition 


The general theme—shall ceramic products, their properties, specifications and 
service requirements be stressed more in collegiate ceramic courses. 

A lively and worthwhile list of speakers are preparing papers, E. Ward Tillotson, 
Frank H. Riddle, Alexander Silverman, Charles W. Hill, Amos P. Potts, Frederick H. 
Rhead, Hewitt Wilson, W. K. McAfee and R. D. Landrum. Other speakers are 
assured but definite assignments and acceptances have not been registered at the time 
of going to press (Aug. 18). 

A joint dinner has been planned for the evening of October 1 at Hotel Commodore 
with the several chemical societies. Eminent industrialists will be speakers. Detailed 
announcements will be issued by card. 


NEW MEMBERS RECEIVED FROM JULY 15 TO AUGUST 15 


PERSONAL 
Holland R. Bacher, Rock Tavern, N. Y. President, White Cloud Farms, Inc. 
Mathew M. Braidech, Jr., Y. M. C. A., Pittsfield, Mass. Chemical Engineer, General 
Electric Co. 
J. B. Fauchon, Paray-le-Monial (S. & L.), France. 
Frank G. Gibson, Malvern, Ohio. 
A. C. Harrison, 1791 Lanier Place, Apt. 42, Washington, D.C. Junior Scientist, Bureau _ 
of Standards. 
Gustav Hoppe, Belgrad, Terarije 14, Jugoslavia. 
Gordon C. Keith, Secretary, Canadian National Clayworkers Association, 51 Welling- 
ton St., Toronto, Ont., Canada (Honorary Member). 
Charles E. Miller, Darlington Brick & Mining Co., Darlington, Beaver Co., Pa. 
David W. Miller, Ironton Fire Brick Co., Ironton, Ohio. Ceramist. 
Lemon Parker, Parker-Russell Mfg. Co., St. Louis, Mo. 
Colin Presswood, General Refractories Co., Ltd., 28 Blonk St., Sheffield, England. 
Hugo Wilisch, Konigswinter, Rhine, Germany. 
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ACTIVITIES OF THE SOCIETY 


MISS SHEERER RETURNS FROM PARIS 


Miss Mary G. Sheerer, Chairman of the Art Division, has returned from Paris 
where she attended the International Exposition of Modern Decorative and Industrial 
Arts. Miss Sheerer was appointed as a delegate by Herbert Hoover, Secretary of 
Commerce of the United States. A report of this Exposition follows below. 


PERSONAL NOTES OF MEMBERS 


A. I. Andrews, who has for the past year been Professor of Ceramic Engineering 
at Alfred University, has accepted a position at the University of Illinois as Assistant 
Professor of Ceramic Engineering. Previous to his association with Alfred University 
Dr. Andrews was employed at the Ceramic Station of the U. S. Bureau of Mines, his 
chief investigation being on dolomite refractories. 

Dr. Andrews received his B.S. and M.S. in chemistry at the University of 
Wisconsin and Ph.D. at Ohio State University in 1924. 


VISIT OF THE DELEGATION OF AMERICAN LUXURY INDUS- 
TRIES TO THE INTERNATIONAL EXPOSITION OF 
MODERN DECORATIVE AND INDUSTRIAL 
ARTS, PARIS 1925 


By Mary G. SHEERER 


As a member of this delegation it is my pleasure to send an account of this important 
visit to Paris to the Art Division of the AMERICAN CERAMIC SOCIETY. 

A Commission of four men, with Charles R. Richards as Director, was appointed 
by Herbert Hoover, United States Secretary of Commerce, to visit and report on the 
Exposition. 

The Commission sent out notices to this effect urging the industries and craft 
societies to send delegates to assist with the report. There were about 125 delegates, 
including interior decorators, furniture and other household manufacturers, textile, 
wrought iron, stained glass designers and makers, architects and representatives from 
arts and crafts societies. 

Wishing, as Chairman of the Art Division, to get more in touch with the industries 
and feeling sure that Paris and its Exposition had a message for us in America, I went 
over to attend the meetings of the Commission and to visit the Exposition with them. 

Mrs. Adelaide Robineau was another representative of the pottery craft and Mr. 
Holmes of the Lenox Belleek was one of the four Commissioners. 

The objective of the Commission may best be given by quoting from the program 
arranged by the French and American committees. 

As presented by L. P. Sézille, a leading architect of Paris and the Exposition and a 
member of the French Committee of Entertainment, the object was: 

“1. To acquaint the delegates of the United States of America with the extent of 
the French effort as applied to all branches of modern decorative art. 

“2. ‘To arouse interest on the part of the delegates in our modern creations with a 
view to achieving practical commercial results between the United States and France. 

“To attain this end a program should be drawn up embodying a dual selection: 
first, a selection of aesthetic order, grouping purely beautiful works; second, a selection 
conforming with American psychology. 
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“As a matter of fact due account should be taken of: 

“1. The infatuation of Americans for classical works established by tradition. 

“2. The normal reaction of connoisseurs of exclusively antique art who will merci- 
lessly draw attention to the defects of certain modern works. 

“3. The visitors’ difficulty in adapting themselves to certain formulas with which 
the French are already familiar, whereas we are not. 

“The initial effort should, therefore, be directed toward convincing the American 
delegates of the fact that, side by side, with works whose commonplace or eccentric 
character has been purposely exaggerated, there exist productions which are so well 
balanced that they may rank with time-honored works of antique style which, on their 
part, form the selection made by taste and time from efforts comparable to those of our 
epoch. 

“(It would have been desirable in this connection to have found it possible to in- 
troduce the delegation into the homes of some famous collectors who, side by side with 
catalogued works of art, have made place for a few fine examples of the work of modern 
decorators; but the time allowed does not appear sufficient to enable this plan to be 
considered. ) 

“Tn the limited time (18 visits of an average of two hours) which the delegation can 
devote to this study, ‘courses and lectures’ cannot be contemplated. The works them- 
selves, without any preparations, must win the cause. 

“For this very reason the program must confine itself to such modern products as 
are sufficiently near classical forms to be understood and accepted. 

“Later on, if we are fortunate enough to win this ‘first lap,’ a time will come when 
our American friends may take an interest as we do in all vanguard efforts without our 
having to fear a failure which at this time would be detrimental to the interests of 
France.” 

In detail the general program reads: 


1. Visits to the Exposition of decorative art 

2. Visits to decorators’ plants and showrooms 

3. Visits to the schools and manufactories . 

4. Visits to public institutions and industrial and private buildings 

Constituting a cycle which will demonstrate: 

1. The development of modern production on the part of artists and manufac- 
turers. 

2. The organization of a system of tuition preparing the continuity of the ten- 
dency toward modernization. 

3. The adaptation of new formulas to the requirements of modern life. 

Division of time: five visits to the Exposition; eight visits elsewhere. 

Besides this comprehensive program, there were numerous receptions, luncheons, 
banquets and gala occasions given by the French Government, the Commissioner 
General of the Exposition, the Baron and Baroness Rothschild and the beautiful féte 
at Versailles. 

The first visit to the Exposition included the ceramics and glassware of the luxury 
industries, details of which I shall give in another article. : : 

Another visit was to the French Artisan Pavillion, which was largely devoted to 
the group of artist-craftsmen who lead the way in advancing the taste of the times, and 
whose work is reflected and made popular by the manufacturers. 

The earthenware, stoneware, porcelains and glassware of the French artisans, to- 
gether with similar work by the Danish, Swedish and English in the Grand Palais, was 
the pulse of the ceramic household arts to me. 

It is among the artisans that we must look for fresh impulse and for an individual 
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expression of art in one medium or another. When their influence has been sufficiently 
felt by the schools, it is reflected by the manufacturer and the taste of the public is ad- 
vanced. Parenthetically, let me say, that I hope the next step on the part of the mu- 
seums will be to encourage the artisan by special exhibitions of his work as a few mu- 
seums are now doing for the manufacturers. Both the manufacturer and the artisan 
reach our home life at every turn and are a powerful factor in making or marring our 
sense of beauty. : 

Simplicity of form and decoration characterize the best work at the Exposition, 
with quality of surface whether stoneware or glazed pieces, a prominent feature. 

Some of the newest table ware made to harmonize with the modern furniture is of 
a cream white, with flowers cut and modeled in the wet clay without any change of color. 
A set of this kind was very effective on a table and sideboard of Chinese red lacquer 
and ivory knobs and harmonized with the straight lines of the furniture. 

I shall have another detailed article of some of the ceramic household arts at the 
Exposition. 


NOTES AND NEWS 
NEW RULING IN A. A. A. S. 


On account of the recent affiliation of the American Ceramic Society with the 
American Association for the Advancement of Science, all members of the Society who 
are not already members of the Association are now entitled to the special privilege of 
becoming members of the Association without paying the usual five-dollar entrance fee. 
This privilege has been extended till January 1, 1926, when it will automatically come 
to an end. Information about the American Association and sample copies of its 
journals may be secured from the office of the Permanent Secretary of the Association 
in the Smithsonian Institution Building, Washington, D. C. 


BIBLIOGRAPHY OF BIBLIOGRAPHIES 


On Chemistry and Chemical Technology 1900-1924 


In a Bulletin compiled by Clarence J. West and D. D. Berolzheimer for the Re- 
search Information Service of the National Research Council are 308 pages of listings 
of bibliographies on chemistry and chemical technology. To prepare a bibliography 
of bibliographies of this size was a task so large there is no reason to wonder why it is 
not more exhaustive. ‘The authors deserve unstinted praise. They have given chem- 
ists and chemical technologists a reference library which no ceramist can afford to be 
without. 

Quoting in part their introduction: “As a rule bibliographies are not issued as 
separate publications but are found as footnotes or appendices to books and to articles 
in the various scientific publications. Although a few of these lists may be located 
through abstract journals or through the bibliographical entries on the Library of 
Congress cards, most of them are not to be discovered by consulting the ordinary 
sources of information available to the research worker.”’ 

This bibliography is divided into five parts, (1) list of general bibliographies, (2) list 
of general abstract journals and year books, (3) partial lists of collective serials, (4) bib- 
liographies on special subjects, and(5) list of personal bibliographies. 
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The bibliographies of special interest to ceramists cover (1) abrasives, (2) aluminum 
compounds among them the silicates, (3) bauxite, (4) bentonite, (5) boracic acid, 
borax and borates, (6) brick, (7) calcium and calcium compounds, (8) calorimetry, 
(9) carbides, (10) cement, (11) ceramics, (12) chromium, (13) clay, (14) coal, (15) cobalt, 
(16) colloids, (17) color and colorimetry, (18) copper, (19) corundum, (20) dental 
cements, (21) dolomite, (22) drying, (23) enamels, (24) feldspars, (25) fluorspar, (26) 
glass, (27) glass sands, (28) gypsum, (29) electric insulation, (30) iron and iron com- 
pounds, (31) kaolin, (82) Kieselguhr, (33) lead and lead compounds, (34) leucite, (35) 
magnesium and magnesium compounds, (36) manganese and manganese compounds, 
(37) mica, (38) minerals and mineralogy, (39) nickel and nickel compounds, (40) phos- 
phates, (41) plasticity, (42) porcelain, (43) potash and potash compounds, (44) quartz, 
(45) refractories, (46) rutile, (47) sand lime brick, (48) selenium and selenium com- 
pounds, (49) silica and silicates, (50) silicon, (51) sodium and sodium compounds, 
(52) thermo properties, (53) tin, (54) titanium, (55) viscosity, (56) zeolites, (57) zinc 
and zinc compounds, (58) zirconium. 

Price $2.50. Orders accompanied by remittance should be addressed to Publica- 
tion Office, National Research Council, Washington, D. C.—EpirTor. 


NEW CERAMIC ENGINEERING COURSES OFFERED BY 
CORRESPONDENCE 


North Carolina State College, Raleigh, announces that a sufficient number of 
students have registered in the following correspondence courses in Ceramic Engi- 
neering to make them immediately available. 

Cer. E.—102 Physical Geology. Fee $5.00 
Cer. E.—103A Occurrence and Properties of Clays. Fee $7.50 
Cer. E.—208D Pyrometry. Fee $2.50 

The course in Physical Geology is a beginning course in Geology designed to 
prepare a student for the study of clays. The course includes several lectures on His- 
torical and Economic Geology. 

The course in Occurrence and Properties of Clays gives the student a complete set 
of lectures on this subject, a knowledge of which is so essential for the proper under- 
standing of the various clay working processes. 

The course in Pyrometry is probably the most complete set of lectures on the 
subject of Thermometry and Pyrometry that has ever been offered. Every phase of 
these subjects from the invention of the first thermometer to the modern pyrometer 
installations of the present day is completely covered. ‘This course will be found of 
great value to all those deaiing with temperature control, whether connected with 
the ceramic or other industries using heat processes. 

It is the intention of Professor A. F. Greaves-Walker to prepare additional courses 
as fast as the demand is presented. Eventually it is anticipated that practically the 
entite ceramic field will be covered. 

Bulletin will be sent upon request. 


CALENDAR OF CONVENTIONS 


Organization Date Place 
Am. Assn. Advancement of Science Dec. 28-Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) Feb. 8-13, 1926 Atlanta, Ga. 


(Fall Meeting) Oct. 1, 1925 New York City 
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Organization Date Place 

Am. Electrochemical Society Sept. 24-26, 1925 Chattanooga, Tenn. 
Am. Engineering Council Jan., 1926 
Am. Foundrymen’s Association Oct. 5-9, 1925 Syracuse, N. Y. 
Am. Gas Association Oct. 12-16, 1925 Atlantic City, N. J. 
Am. Inst. of Min. and Met. Engineers Aug. 31—Sept. 5, 1925 Salt Lake City, Utah 
Am. Soc. of Mechanical Engineers Nov. 30—Dec. 3, 1925 New York City 
Am. Zinc Institute April 27-28, 1926 St. Louis, Mo. 
Assn. Iron and Steel Elec. Engineers Sept., 1925 Philadelphia, Pa. 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, Pa. 
Common Brick Manufacturers Assn. Feb. 22-26, 1926 New Orleans, La. 
Mining and Met. Society of America Jan. 12, 1925 New York City 
Natl. Association of Manufacturers Oct. 26-28, 1925 St. Louis, Mo. 
Natl. Brick Manufacturers Assn. Nov. 2-7, 1925 St. Louis, Mo. 
Natl. Exposition of Power and Mechani- 

cal Engineers Nov. 30—Dec. 5, 1925 New York City 
Natl. Exposition of Chem. Industries Sept. 28-Oct. 3, 1925 New York City 
Natl. Paving Brick Mfrs. Assn. Jan., 1926 
Natl. Safety Council Sept. 28-Oct. 2, 1925 Cleveland, O. 
Optical Society of America Oct., 1925 Ithaca, N. Y. 
Sand-Lime Brick Association Feb. 9-15, 1926 New Orleans, La. 
Natl. Society for Vocational Education Dec. 3-5, 1925 Cleveland, Ohio 
Natl. Exposition of Coal Mining Ma- 

chinery Dec. 2-5, 1925 Cincinnati, O. 
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EDITORIALS 


CERAMIC EDUCATION 


While preparing copy for this number of the Journal a new type of 
ceramic school is getting under way in East Liverpool and while this 
number of the Journal is in the mail members of this Society will be in 
conference in New York City on the question whether products and prod- 
uct requirements should be given more stress in the collegiate ceramic 
courses. During the past year Professor Greaves-Walker has gotten 
under way a correspondence course in ceramics. In the current literature 
there has been the suggestion that much of the inadequacy in American 
ceramics is traceable to lack of training and personal skill in the science 
and art of producing wares. University extension in ceramics has in 
some measure met the longing of many for aid in self equipment to serve 
better industrially, and aid in self expression in clay, glass and vitreous 
enamels; a longing born of a realization of deficiencies in ceramic process- 
ing and in ceramic products. 

The Trenton Art School under Professor Fredericks, and other schools 
of like intent but with less facilities and support, have contributed 
quietly, but with sure results, in awakening a personal desire for more 
ability to produce finer quality and more artistic wares. Skill acquired 
in the collegiate and in the summer training courses in ceramic science 
and art conducted by Dr. Charles F. Binns at Alfred University con- 
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tinue to ripple on through the ceramic work of his pupils in the several 
art schools and regular day schools throughout the land, impressing 
not only the surface but also the depths of the demand and supply for 
more expressive and better wares. The ceramic art courses in Tulane 
University, Lewis Art Institute and in the several museums, and lately 
in Syracuse University and other institutions, are having a profound 
yet little realized effect on the ceramic purchasers and producers, in- 
dividually and collectively. 

The general question of the “how and what” of ceramic instruction 
is a natural outcome of the work already done by ceramic schools and 
is evidence of a growing need of the schools giving a close, open-minded 
study of how to produce distinctive wares economically. Schools must 
be as forward looking as any institution and particularly must they keep 
ahead of the heavy swells and back wash produced by their own propelling 
force. Ceramic schools and educational schemes are multiplying because 
students from the present schools have proven the value of special 
training and study. The present unusual and constantly increasing 
demand for better and less costly wares is one of the back washes of 
ceramic schooling. 

Ceramic wares may be distinctive in the manner they meet service 
conditions or in the degree they satisfy and beautify; and schools cannot 
effectively train youths in methods of advancing ceramic technology and 
art unless the instructors search, experiment and explore the unsatisfied 
service and decorative needs. 

The Art-in-Trades Club, the Art Division of this SociETy, the Metro- 
politan Museum, the Architects Leagues and Clubs of this country 
obtained new and larger visions at the Exposition Des Arts Decoratifs 
recently held in Paris and reported in the September number of this 
Bulletin. Each of these several groups has plans already for advancing 
the art quality in industrial products; awards and money prizes have 
been provided to excite individual and collective efforts. 

Secretary Hoover has led in awakening researches in industrial waste of 
materials and labor, and in reduction of varieties and increase in quality 
of utility wares. Industrial associations and purchasers are in active 
accord with Hoover’s program, all of which is reflected in the character, 
quality and definiteness in the activities of trade and technical societies 
and of the federal bureaus, state universities and technical institutes. 
Engineering experiment stations at several universities, with large sums 
invested in buildings, equipment and staff are in answer to this general- 
felt need for more economical production and more suitable product. 

The employment this summer of the entire instructional staff with 
student laborers at University of Illinois Ceramic Department on indus- 
trial researches, making application to definite industrial problems the 
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facts revealed by scientific researches, is the sort of close working relation 
there must be between ceramic schools and the industries if the schools 
are to be up-to-date effective. School laboratories which are idle and 
school instructors who recreate for three or more months each year are 
not performing economically nor effectively, nor are they keeping up 
with the increasing demands for investigational and educational services. 
The schools have started something which will leave them discredited 
in their own wake unless their productiveness increases with their in- 
creasing demands. State and federal aids and industrial coéperation 
can be had in support of any and all educational enterprises which will 
enable manufacturers to get abreast more surely and more quickly with 
the increasing demands for more serviceable and more artistic ceramic 
wares. ‘The several educational schemes for both intensifying and broad- 
casting educational means should be carefully studied by the schools. 


NOTES ON CERAMIC ENGINEERING EDUCATION 


By Hewitr Wiison! 


A summary of most of the suggestions, objections and criticisms of 
ceramic engineering education now given in the several universities of 
the country is as follows: 

1, The ceramic courses should be arranged to produce graduates 
who are better fitted to manufacture wares for definite purposes, and 
that products and product testing should be emphasized in preference 
to materials and materials mixing and testing. 

2. That the ceramist needs training in “form, color and design.”’ 

3. That graduates should be better equipped to “anticipate service 
and market demands.” 

4. That the graduate should have more mechanical training in clay 
plant machinery. ‘Too much time is now spent on glazed pottery. 

5. That he should be given courses in psychology for executive 
positions and to handle labor. 

6. That more attention should be paid to ‘factory management, 

including process control and human relations.”’ 
7. That more provision should be made for ‘elective courses in de- 
partment of architecture, civil engineering, art and commerce. . . .to 
acquaint the graduates with the problems in the use and disposition of 
ceramic materials.” 

8. Suggestions for discussion are also made on the subjects of: 
courses, correspondence courses, radio lectures, preparation of texts, 
vocational training, etc. 


* Director Department of Ceramics, Univ, of Washington, Seattle, Wash, 
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At times, the discussion reminds us of the fable of the man, his boy 
and the donkey. They tried to please everyone along the market road 
by different methods of locomotion and ended their journey by carrying 
the donkey and pleasing no one. The structural products manufacturer 
wants a mechanical engineer with a veneering of ceramics of the fuel and 
combustion type; the terra cotta manufacturer wants a good glaze and 
color man; the pottery manufacturer who has developed his body and 
glazes wants a control engineer, artist or salesman; the enamel, glass and 
cement manufacturer wishes a chemical engineer for control by analytical 
methods and the refractory manufacturer must have a man skilled in 
high temperature products and testing. 

In the past most of the ceramic schools have not been able to fill the 
demands or orders for graduates of general qualifications. In the past 
20 years the qualifications have changed from time to time. In the early 
days, a greater demand was made for ceramic men to work in brick, tile 
and sewer pipe positions. Later, the terra cotta companies needed men 
trained in glaze and color work. It was not until the war period that the 
potteries wanted technically trained men for whiteware body and glazing 
problems. Now the refractory manufacturer needs research men for the 
specialized refractories. And with each demand for new qualifications 
have come the “repeat orders” from the other industries. Chemical 
engineers have taken a large percentage of the enameled metal, glass and 
cement positions, for these industries are more dependent on analytical 
control than the clay industries. With the cry raised for more attention 
to be paid to products and their disposal, it would seem that the manu- 
facturing problems, save those of the control type, have approached 
solution. However, from the magnitude of the work on raw materials 
now under way in the U. S. Bureau of Mines, the Mellon Institute and 
even the Bureau of Standards, it is apparent that we are only nicely 
started on the fundamentals of our ceramic raw materials and methods 
of mixing, treatment and purification. 

Present day ceramics is a wide and varied field of industry. No school 
can take a high school graduate and in four years give him a thorough 
grounding in chemistry, physics, mathematics and detailed studies, with 
accompanying laboratory work, in structural products, pottery, refrac- 
tories, glass, cements, limes, plasters, enameled metals, insulation prod- 
ucts and abrasives. It should also be remembered that the graduate is 
usually an immature boy, who must season awhile in the commercial 
atmosphere before he can become a very important or even a functioning 
part of the factory organization. Even in the less varied and more 
specialized electrical and mechanical branches of engineering, the larger 
manufacturing organizations give the graduate a six-month to a year 
training in special plant schools before they try to place them. ‘The de- 
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mand in those organizations is for the fundamentals. They say, ‘‘We 
will give them the polishing. Do not try to crowd too much into a four- 
year ceramic course.”’ 

If all the suggestions noted at the beginning of this letter were to be 
given proper attention, it would be necessary to expand the ceramic de- 
partment into a College of Ceramics with at least the four following 
options: (1) Ceramic Plant Engineering for the structural products, 
refractories, abrasives, etc.; (2) Ceramic Chemistry for enameling, glass, 
glazes and cement, and general chemical control; (3) Ceramic Art and 
Architecture for the artistic side of all the decorated wares-and (4) 
Ceramic Marketing for salesmen, executives and business control. Each 
state university provides enough subjects in the other colleges or de- 
partments besides that of engineering to insure a well-rounded curriculum 
in each of the above options if the first two, years were devoted to the en- 
gineering fundamentals. But the four options should not be lumped into 
one four-year course. The Illinois and New York schools have already 
divided their work into two options, but from the character and mag- 
nitude of the recent suggestions, one division does not yet appear to 
have solved the problem. 

At the present time, the ceramic graduate does not know until the last 
month or minute, what kind of work he will enter. Our ceramic schools 
need better codperation from the prospective employer (who is the con- 
sumer of the schools’ product) if the manufacturer’s interests are to be 
best served. Why cannot the manufacturer prepare and plan in advance 
for this most important raw material? If he sees a future need for one 
or more ceramic graduates, he should first get acquainted with the school 
and then from the junior or sophomore class pick out the type of in- 
dividual he desires. If this student knows that he is associated with a 
certain organization which specializes in certain products, he will have 
a better incentive for his class and laboratory work. His thesis and all 
individual recitations and laboratory problems can be devoted to this 
direction. He will select his electives with the advice of his future em- 
ployer and can spend his summer vacations in the direct employ of the 
manufacturer. ‘The transition from school to factory will then be grad- 
ual. The alternative method places the responsibility of the specialized 
work on the student himself with the advice of the ceramic instructor. 
If any specialization is to be permitted, this is the opportunity for the 
manufacturer to state his requirements to individual students. 

Emergency cases will have to be treated in a different way. ‘The em- 
ployer should pay for encountering an emergency without having planned 
for it. If he wishes to employ a graduate with the fundamentals and 
without special training in his industry, he then must do the extra'train- 
ing in his own factory or, as soon as convenient, pay for the specialized 
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education of the young man as a graduate student at a school where this 
specialty is understood. 

This present agitation for investigation into ceramic education is long 
overdue. ‘The ceramic instructor has for some time wanted the delayed 
coéperation of the manufacturer to avoid the last minute rush-order 
demands for graduates. If he has knowledge of the type of work the 
student will be expected to perform when he leaves school, he can give 
him many valuable coaching hints to tide over the transition period. 
But the plant manager should codperate by forecasting his demands for 
technical employees at least for the same length of time he stocks other 
valuable raw material. 

The direct criticism of the ceramic engineering 
schools because they do not spend more time with 
products and less with materials is premature. 
What has the ceramic industry known up to the present time about speci- 
fications and methods of testing finished products? Very little until 
it was awakened by competitive materials to the realization that tt 
thought 1t knew but couldn’t put tt on paper. The common brick people 
are still asking the question, ‘‘What is a brick?’ And a large number 
even with specifications are not trying to improve an inferior product. 
The terra cotta industry has been codperating for seven or eight years 
with the U. S. Bureau of Standards in trying to write specifications for 
their product but they will not send any progress reports of this work to 
the ceramic schools to enable the instructors and students to follow the 
investigation. And the ceramic instructor has no data for specifications 
of terra cotta products unless he has some contact with the industry and 
can get the report in a roundabout way. ‘This is a plain case of lack of 
interest in educational codperation on the part of the terra cotta industry. 
On the other hand the refractory industry has been very frank about its 
troubles in deriving specifications and I do not believe that you will find 
a ceramic school which has not included in its regular course, studies 
on the compounding of refractory bodies to meet these specifications, to- 
gether with the testing of products from commercial factories. Speci- 
fications are now being completed on pottery and other products which 
will be available for ceramic instruction next year and you will find that 
the schools will not be negligent in using them. On the other hand, con- 
sider the lack of specifications of our raw materials. And for that reason 
we believe that this recent criticism is premature. 

Every ceramic instructor is worked to capacity during the school period 
and has practically no chance for research work in any line. During the 
summer time, unless he is employed by government agencies for research 
work, he is trying to make expenses by working on problems of another’s 
selection. 


Products versus 
Materials 
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It is true that the cement interests get far more advertisement in the 
engineering colleges than do the clay product organizations. This is 
because the cement interests have offered more coéperation. First, 
they have been united in their efforts for a long time, then they have 
studied their materials and associated products very thoroughly and have 
developed the use of their wares on an engineering basis and have as- 
sembled the data in an engineering way to enable the engineering in- 
structor to readily impart it to his class and to use it for all types of 
problems dealing with structural materials. Similar work has not been 
done by the clay products associations who are younger and have not 
realized, until the present, the advantages of united research plus co- 
operation with the young men in the colleges. The Portland cement 
interests have passed the material studying and testing stage and for 
many years have devoted most of their time to products, products testing 
and sales exploitation. However, they have had an easier problem in 
material assembling and could apply chemical control methods to their 
manufacturing processes. As far as the writer knows, the Portland 
cement people have not been interested in the ceramic schools and have 
developed their manufacturing processes by others than ceramists. 
The introduction of new types of cementing materials into the market 
will draw their attention to materials again. ‘The above illustration 
shows that the lack of interest in engineering circles to clay products 
cannot be properly laid at the door of the engineering or ceramic instruc- 
tor who is primarily a teacher and not a research man. He must for 
the most part depend upon the industries themselves for the engineering 
facts about their products. Such facts will be readily assimilated by 
engineering curricula and will be assigned relative positions based upon 
their engineering importance as fast as they are collected and proven. 

Such data have long been desired by the ceramic instructor. It has 
been awkward for him to develop a ceramic product from the raw mate- 
rials to the finished state and then tell the class that according to the 
present knowledge it has value but that no engineering specifications have 
been devised for accurately placing it. 

I do not wish to infer that clay wares are not tested in the laboratory 
as part of the student work. At the University of Washington (Seattle) 
a considerable part of our time has been spent in codperation with the 
local industries by the testing of refractories, terra cotta, structural wares 
and pottery. But we have not had the codperation from the national 
industries with national industrial research to determine the degree of 
perfection of these tests. We have progressed as far as any other labora- 
tory of its size in devising methods of testing refractories and are now 
developing a fire brick spalling test with student help. However, the 
actual testing of materials according to specifications comes under the 
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classification of routine laboratory work, requires no originality or re- 
search ability and only laboratory manipulation. It should, therefore, 
be reduced to a minimum in the ceramic curriculum. ‘The development 
of a method of testing a product or a material to reveal some particular 
property is a research problem because it involves original and creative 
thinking. 

While it is true that ceramic instruction is 
handicapped by the lack of texts, it is also true 
that ceramic instructors have been teaching long 
enough to have their lecture notes in shape for 
mimeographing if not for publication in book form. 
Instruction by the lecture method, not accompa- 
nied by recitation is a slow, cumbersome method conducive to inefficiency 
and periodic spells of cramming on the part of the student, instead of a 
steady day-by-day preparation and systematic study. We have found at 
Seattle that we can cover far more ground and in a more thorough fashion 
by studying in advance for each lesson from mimeograph copies of the 
former lecture notes or from selected references in the literature. In 
this way, we have increased the amount of work covered each year 
and are ready for the new phases as they appear. Courses are made 


Accelerating and 
Improving Ceramic 
Instruction. 1. 
Lectures versus 
Recitation Courses 


flexible and those portions, which from time to time decrease in compara- 
tive value, are relegated to the side lines for reference reading. This 

-method imposes a greater load on the instructor. It takes more studying, 
planning and a greater knowledge of the subject to handle a recitation 
class than a lecture course. 


In most cases, each instructor is a specialist in 
a few of the ceramic branches, yet he is trying to 
cover all of the field, in some portions of which 
he has had no practical experience. By codpera- 
tion and the formation of a working organization, the ceramic instructors 
of the country could each prepare a set of notes on those subjects in which 
they have specialized and distribute them to the other members for 
reproduction and use in class work. Such an association lies in the 
province of the AMERICAN CERAMIC SociETy. So far no attempt has 
been made to get together. This is due no doubt to the limited number, 
the personal character of the schools and the lack of appreciation that 
ceramic education is one of the vital factors in the ceramic industry. 
The educational committee of the AMERICAN CERAMIC SOCIETY no 
doubt had such an organization in mind when it started this recent agita- 
tion. 


2. Codperation of 
University 
Instructors 


Since no ceramic curriculum can cover the de- 
tails of the whole ceramic field in four years, we 
have to fall back upon the general fundamentals. 


3. Teaching 
Resourcefulness 
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Prof. Watts’ recent summary of the ceramic courses shows that this 
is the position of the schools today. ‘The ceramic instructor has very 
little to do with the teaching of the engineering, chemical, physical or 
mathematical fundamentals except by a revision during the third and 
fourth years of those phases dealing with ceramics. But, if only the 
fundamentals can be covered in four years, the instructor should place 
the student in a position to be able to pick up the special details as he 
needs them in the industry. He should be familiar with reference read- 
ing, abstracting, and should know where to find data and how to separate 
the kernels from the shells. 

Resourcefulness can be greatly accelerated in the laboratory courses. 
The laboratory problems should be standardized only in regard to the 
subjects covered and the methods of attack. Laboratory work should 
be made research work wherever possible. More stress should be laid 
upon methods of gathering data, assembling, outlining and planning work 
rather than covering a larger number of standardized laboratory studies 
which have been planned in detail by the instructor to save time for the 
student and work for himself. As the classes have grown in size, it has 
been natural to change from the individual contact method to the group 
contact and the individual student has suffered. When he gets into the 
industry he has no source of information save that which he can dig up 
for himself. No one lays out the work for him and such independence is 
disturbing to any immature graduate unless he has been taught self- 
reliance, resourcefulness and ingenuity. The question of introducing 
more work on ceramic products and methods of testing finished wares 
is a small one compared to that of teaching each student methods of forg- 
ing his individual key to open doors into new problems. ‘The university 
should not be considered a filling station but a training station. 

The ceramic instructor can get better codperation 
from his students in their thesis work if they know 
that their problem is one which has an immediate 
bearing on some commercial problem. ‘The in- 
structor should be in active touch with all phases of the industry, know 
the plants, the technical and executive managers in order to keep the 
school work up-to-the-minute in all ways. We keep on file a list of 
thesis subjects which have come from the factories. Contact, familiarity 
and friendship go a long way toward better codperation and under- 
standing, and ward off criticisms with their unfavorable advertisement. 

Enough elective courses (at least 8%) should 
be provided to enable the student to pick up a 
few fundamentals in business administration, 
economics, factory management, psychology, etc., so that he will be able 
to appreciate the financial, sales, cost and administrative side of our 


4. Encouragement 
of Exchange Ideas 
with the Industry 


5. Elective 
Courses 
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industries and have enough of an introduction to this work to enable 
him to continue such studies after he leaves school. If more graduates 
were given the idea that while their college days are over, their studying 
days are to be continued indefinitely, we would have less trouble with 
them in the industry. ‘They should be taught habits of study. Elec- 
tives in art and architecture for training in “form, color and design’’ 
do not belong directly to an engineering education, although if a man 
knows that he will be employed by a manufacturer in which these sub- 
jects are essential, it would be well for him to choose some of them with 
his electives. ‘Therein lies the difficulty. He can make a far better 
preparation for his future job if he knows what that job will be, but he 
cannot be expected to cover the whole ceramic field. We believe that 
the whole difficulty of the present situation lies in the lack of knowledge, 
understanding and appreciation of both sides of the question. 


PAPERS AND DISCUSSIONS 


A DISCUSSION ON “THE COMMERCIAL DECORATION OF 
GLASSWARE”! 


By THEODORE LENCHNER 


ABSTRACT 
A discussion of art in connection with glassware as existing among the glass manu- 
facturers of America, and a comparison with European manufacturers. ‘The probable 
causes of this situation are brought out and a suggestion for the remedy is given. 


This is a discussion of the commercial decoration of glass as practiced 
among American manufacturers of today. At the outset let me say that 
we, in the AMERICAN CERAMIC SOCIETY, are too often apt to think of art in 
terms of clay, when, as a matter of fact, glass can lend itself to artistic shape 
and decoration just as much as clay. 

One of the largest manufacturers and decorators of glassware told me 
that one of the best selling articles they ever produced was a pair of candle- 
sticks, in shape and design that of a Corinthian column, yet decorated 
with an Egyptian motif. 

There are three fundamentals that the manufacturer must consider 
in creating a piece of decorative glass. First, the ease of applying the 
decoration, that is, the decoration must be simple enough that girls or men, 
without any artistic talent, can be easily taught to apply same. Second, 
the ware must be decorated in such manner as to require the least amount 
of operation or handling. ‘Third, the decoration must appeal to the eye 
of the average buying public, and here is where the fault lies as far as real 
artistic production is concerned. 

The standards of the average buying public, insofar as art in glassware 
is concerned, are very low. You, therefore, can conceive that this branch 
of ceramics needs considerable elevation also. 

American glass manufacturers do not employ art directors as far as I 
know, but they do employ men capable of instructing others. There is 
one exception and this firm turns out a grade of decorated art glass which 
is beyond the reach of all the others and I dare say they conduct a more 
profitable business. Most glass manufacturers with whom I am acquainted, 
care nothing about creating a style of their own. ‘They want something 
that will appeal to the average buying public, and that appeal at the present 
time seems to be a riot of applied color which clashes vehemently with 
what would be considered artistic color or treatment. 

These pieces shown are not the production of American manufacturers. 
They show the difference between our commercial decorated ware and 
that which is produced in foreign countries. ‘These pieces represent care- 
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ful thought as to design, shape and application of decoration. Of course, 
this takes much more time to make, the cost of which the buying public 
would not pay. 

Relief decoration, rarely produced in this country, has been built up by 
repeated application of enamel and fired. This is done entirely by hand 
and shows great skill. ; 

Miss SHEERER: Are these fired more than once? 

Mr. LENCHNER: All are fired but once with the exception of relief 
enamel. 

Miss SHEERER: In the case of that amber colored one, is that color on 
top of the glass or is it in the glass? 

Mr. LENCHNER: This is a yellow luster sprayed upon the glass, allowed 
to dry and a design in another luster rubber-stamped thereon. 

Mrs. WESTFELDT: Can you put two or three colors on at the same time? 

Mr. LENCHNER: Yes. 

Miss SHEERER: The luster could be taken off without injuring the glass? 
Would it wear off easily? 

Mr. LENCHNER: Yes. 

Mr. St. Joun: Are the petals made and then set on? 

Mr. LENCHNER: No, the petals are simply painted with enamel and 
built up in layers and fired perhaps three or four times. 

Mr. Sr. Joun: I understand that they are making the flowers, then 
putting them on paper and firing the flowers first. The base enamel is 
then put under them thus overcoming the trouble of raised enamel boiling 
up or flowing out from underneath. 

Mr. LENCHNER: This is something that is giving the glass decorators 
some thought, inasmuch as they would like very much to imitate Wedge- 
wood on glass. The relief enamel has a tendency to melt out of shape and 
this decoration (referring to glass with lily-of-the-valley clusters) is the 
best I have ever seen. Just exactly how this was done I cannot tell. 
Probably some of our Bohemian decorators could answer that question. 

I might add that in this country there are few American decorators. 
The foreigners are very skilled in this work and they head most of our 
decorating shops. I am glad to state that some of our manufacturers have 
given this matter some consideration and have placed their own trained 
men at the head of their decorating shops. ‘These men, while not trained 
in an art school, are sufficiently versed in the processes of treating glass 
and the application of vitrifiable colors that, for the class of decoration 

turned out in this country, their talents are sufficient. In many instances 
these decorators show originality and in lots of cases they are more suited 
to. their work than the foreign decorators. This is probably due to the 
fact that the foreigner is not so well trained along the lines of quantity 
production. 
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Miss Mary L. Yancey: Do they have any designers educated in this 
country, or would there be any chance for a young man or woman trained 
in art work design, to be employed in a factory of that kind? 

Mr. LENCHNER: I believe American manufacturers would welcome 
young men and women trained in art work design and would give them 
the opportunity to apply this design, after a course of apprenticeship in 
the various processes used in decorating. 

Miss YANCEY: How should one go about learning the trade? 

Mr. LENCHNER: It is simply a question of apprenticeship under one 
who knows the various processes used in decorating glassware. 

Miss YANCEY: That would have to be done in the factory? 

Mr. LENCHNER: Yes, as there are, unfortunately, no art schools or 
studios in this country, at least I have not heard of any. However, if 
you are willing to learn, I believe some of ‘the manufacturers would be 
glad to give you the necessary training, provided you can do the designing. 


Pror. Cox: I would like to know if you could tell me how a little thing 
I saw in the Salon in Paris was made. It was glass, but there were par- 
titions. It was a little bowl, and looked to me as though the glass had 
been cast in little pieces and then joined. ‘The design was some little 
flowers, I do not recall just what. It was a studio piece of work. ‘The 
quality of the glass was extremely fine. It was a very carefully com- 
pounded glass. It had a limpid quality that was most beautiful and 
which most glasses do not have. 

Mr. LENCHNER: In the foreign countries they do a good bit of casing 
of glass, and I believe that is the thing you are talking about. They will, 
for instance, gather a piece of crystal glass and superimpose over that a 
glass of another color. The coefficient of expansion of both glasses will 
have to be similar. Then they will cut through the superimposed glass, 
into the crystal glass, and give you these various effects, 
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Pror. Cox: This was an enamel without any metallic backing. 
I have never been able to lay hands on a description of that process. It 
would be an ideal process to use in such schools as Miss Sheerer’s. The 
results would be fine. 

Mr. LENCHNER: Our manufacturers do not very often case their glass. 
This requires great skill and we do not have the men trained in that art. 
‘here are one or two concerns that employ probably one half dozen men, 
well versed, and they are doing excellent work along this line. However, 
their art is different. ‘They employ no vitrifiable color or stain, but de- 
pend entirely on hand manipulation of the glass which is known as off- 
hand ware. 

Pror. Cox: Is it possible to have a satisfactory literature on this kind 
of work? We have some works at our library at Ames that are not at 
all satisfactory. ‘They are not sufficiently explicit, they are not technical, 
they are not written by a technical man, generally, but by an artist who 
ss interested rather in the form, and entirely satisfied from that point 
of art. But when you want to go about doing a thing, the exact way will 
have to be stated. 

Mr. LENCHNER: I have searched through the libraries in the hope of 
finding some satisfactory literature, but could find it nowhere. There is 
nothing even satisfactorily described in European literature, for that 
matter. 

Pror. Cox: I wonder if you or your friends could be interested in that. 
First of all, if we are to help the industry we have to have a literature from 
which to teach. ‘here is a literature in other lines. The brickyard 
literature has been built up by men willing to contribute from their ex- 
perience. Are there trade secrets? 

Mr. LENCHNER: The processes used in decorating are more or less trade 
secrets. If you are really interested, I will put in writing some of the 
processes used. 

Pror. Cox: If you will give that kind of a start, the art schools will 
do their part. Some one from the Cleveland School of Art asked for 
help, wanted to know what they could do. This woman from Cleveland 
said they were out to serve the State of Ohio. If the manufacturers will 
suggest to them what training to give, they will be glad to give it. 

Iowa is not a state for the production of glass, nor is likely to be very 
soon, although we have glass sand out there. If a person is interested in 
this sort of thing we have plenty of elective room in the senior year to 
permit the student to take up what he is interested in. We are building 
up along that line with the thought that if the industry will codperate, 
give us what they have got to build on, we will in turn be glad to do what 
we can to help them. 

Mr. LENCHNER: I believe if you will take up that subject with the 
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glass associations directly you can get an idea as to how they feel about 
this, and they would probably assist you considerably. 

Pror. Cox: We want to make it plain that the artist is willing to be- 
come practical, to be instructed by the practical man. If we can get a 
man like you to come into this Division, I think the Division will function 
much better. ‘These artists will after all be out looking for jobs to make a 
living and they want to know how to do the jobs. 


SAGGERS IN THE EARTHENWARE INDUSTRY 
AND DISCUSSION 


By A. V. BLEININGER 
Introduction 


I thought I would start out the discussion by bringing out two points 
that might be of some interest in connection with saggers used in the 
semi-vitreous industry, and these points are quite obvious. In the rush 
of business which has prevailed for some years our plants got into the 
habit of taking sagger clay immediately from the car and putting it into 
the soak. After we had a better chance to improve things we insisted 
that under no circumstances should sagger clay be used direct from the 
car, but it should be treated in a certain way. 

Preparetion of All we did was to get some sprayers (like lawn 
the Clay sprinklers) and from time to time we would give 

the clays a slight soaking. We found that it is 
not good practice to drown the clays, to give them so much water that they 
will become slimy on the outside, but to give them a smaller amount of 
water from time to time until the larger lumps begin to crack and fall to 
pieces. After the clay has reached that condition it will take more water, 
but the point is that under no circumstances should clay be used direct 
from the car without having undergone this treatment. 

After this had been done for some time the saggers began to improve. 
They responded at once, which showed that in the hurry and rush of our 
previous work we had neglected this very important part of preparation. 
We all know that clay which is simply taken from the car and then put 
into the soak pit is in no shape to take water in the proper fashion, be- 
cause it is not ready to receive it. This preparatory treatment outside 
should be given to all the sagger clays. 

In one of our plants we have a wet pan. We introduced it simply be- 
cause we thought that we would obtain with it a more thorough and 
satisfactory preparation of our sagger clays, but we have been quite dis- 
appointed with it. We have not obtained the results that we expected. 
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Even with the use of the wet pan we have found that the clay should be 
treated in the fashion which I have indicated. Even the wet pan is not 
sufficient to replace the long-time treatment with water, causing the clay 
to take up its water slowly and gradually but completely. The intensive 
treatment in the wet pan for ten minutes is not equal to the long treat- 
ment of first the preliminary soaking and then the final soaking, which we 
get in the old-fashioned process. 

Another point on which I would like to invite 
discussion is this, which also has to do with the 
hurry and rush methods which have prevailed in 
the pottery industry. This is the cooling of the kilns. Under the sched- 
ules which have been prevailing during the past few years the kiln was 
opened and the saggers were drawn about as fast as it could be done; 
in other words, very frequently a kiln was finished (a glost kiln I mean) 
and a hole was torn in the door and cooling started immediately, and in 
order to help things along if the schedule was slowing up they took a good- 
sized fan and blew cold air into it. ‘That created conditions which are 
exceedingly hard on the saggers. 

It seems to me this extraordinary fast cooling is one of the prominent 
factors connected with the high sagger losses. We believe that with slower 
cooling we reduce these losses considerably. 

In discussing sagger clays and saggers we must recognize as one of the 
greatest factors the resistance of the sagger clays and the sagger mixes to 
sudden heating and cooling. ‘This is a very important point in connection 
with the study of saggers. 

Furthermore, it has been found in the course of 
observation that the saggers changed in their be- 
havior in regard to their resistance to sudden heating 
and cooling. One sagger mix used by us, when 
saggers made from it were used several times, showed a fair resistance to 
sudden heating and cooling but the older it got the more sensitive it be- 
came and the less the resistance to heating and cooling. I do not know 
just where but a point was reached not very long in the life history of the 
sagger when it became exceedingly sensitive and it cut, or broke in two. 
This increasing sensitiveness to sudden temperature changes is an impor- 
tant point, and we have been led to believe that some results might be 
obtained by studying these clays with reference to their thermal coefficient 
of expansion and the change of the latter upon heating a number of times. 

We imagine this might be true: That a sagger when first fired has one 
kind of thermal expansion but when fired a second time and oftener this 
property changes very markedly. We should know how the sagger changes 
in its coefficient of expansion. We should know the change in expansion 
with the temperature, and with time, 7. ¢., repeated firing. 


Rapid Cooling of 
Glost Kilns 


Effect of Repeated 
Heating on 
Thermal Expansion 
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I have taken the liberty of trying to start a discussion, first, with reference 
to the preparation of the clays, by making use of the gentle soaking pre- 
liminary to the final soaking in the usual method of preparation. Sec- 
ond, the sensitiveness of the saggers to sudden heating and cooling; whether 
or not it might be possible to obtain better results by slower cooling. 
Finally, it would seem to be desirable to know something about the relation 
between the coefficient of thermal expansion, temperature and time. 


Testing Sagger Clays 

We have tested sagger clays forward and backward by all of the older, 
well-known methods, and it seems to me that we do not know any more 
about sagger clays than we did before. We know certain things. We 
know whether the clay is weak or strong. We know how it will hold up 
in the green state, whether it is refractory enough, etc. ‘Those points we, 
of course, have established, but as to what life of the sagger may be ex- 
pected, we cannot predicate, and we must look for some more definite 
criteria than we have now. 

Some clays give poor results, although they may conform to the re- 
quired drying shrinkage, fire shrinkage, porosity, etc., yet owing to some 
kink in the structure they are absolutely no good. I do not know the cause. 
That is the reason why I would like to get a discussion started as to methods 
by means of which we can get at the real facts in the case and get at some 
knowledge as to how the sagger clays will behave in the kilns and whether 
we could not by some such means as the thermal expansion study get at 
the real happenings within the sagger body. 


Sagger Investigation 

So far, our progress in the sagger studies has not been very illuminating. 
But we have some better perspective for further work. Some years ago the 
proposition was made that an investigation be started on saggers and sagger 
clays. I have been accused of not being enthusiastic about it at that time, 
and I must say that I am glad that we did not undertake the work then. 
Our viewpoint at that time was too brash, too self-confident, and we were 
too sure about getting something. As a matter of fact, I think the result 
would have been that we should have spent $25,000 and not had anything 
to show for it. I do believe that we have a better realization today of 
what we must look for; namely, not the exterior changes in the clay but 
those taking place in the interior, those molecular changes, which make 
good and bad saggers. 

Discussion 


R.A. HEINDL: I happen to be the member of the Bureau of Standards 
staff in charge of the sagger clay investigation and agree with Mr. Blein- 
inger that as far as ordinarily determined physical properties are concerned 
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I also have found the correlation of results obtained very unsatisfactory. 
Mr. Bleininger, how long does this presoaking or sprinkling treatment cover? 

A. V. BLEININGER: I would like it to cover as long a period of time as 
possible. It should be at least three weeks to a month. That depeads 
on how fast the clay comes in, but if possible we would like to have it an- 
dergo this treatment for a month at least, during the summer and fall. 
In some plants we cannot do it at all in winter. 

C. 1. SavrE: Would the preliminary weathering of the clay at the mine 
take care of the preliminary soaking? 

A. V. BLEININGER: Yes, it would, but most sagger clays are not treated 
this way at all. They still have the mine moisture in them and they will 
not take water except very slowly. 

TT. B. ANDERSON: I entered the pottery business through a sagger shop, 
back in the early days. A large pottery firm started to make vitreous 
china. ‘They found that they had made a serious mistake in underesti- 
mating the size of the sagger shop to take care of vitreous ware, there- 
fore it was necessary for them to build an auxiliary plant which is still in 
existence as the Potters Supply Company. We put these sagger clays in 
bins in which there was no preliminary aging or sprinkling. We made 
saggers out of them for a china plant. 

We had ample drying room and ample firing space, so we gave them lots 
of time. ‘Those saggers were very satisfactory in the firing of chinaware 
and were used in the bisque kilns at the china works as long as they were 
making china. ‘The size of the sagger shop and the methods of drying 
saggers are points I wish to emphasize. A good deal of the cause of struc- 
tural weakness in saggers is because of the limited space and the method 
by which saggers are dried. All cracks in the saggers are usually vertical 
cracks of various degrees from the top edge to the bottom. Some appear 
very soon after the sagger is made, and some appear when they come out 
of the bisque kiln. 

We all know that in the electric porcelain business there are large pieces 
that must go through humidifying. ‘There are also millions of bricks made 
in this country that would not be gotten ready for the kilns unless me- 
chanical humidifying driers had been constructed which heat the brick to 
an even temperature before the moisture is expelled. 

In most sagger shops a sagger is dried quite dry almost half way down, 
and then it is turned over. It is natural that there is a structural strain 
in that clay before it ever gets into the kiln. That has always been the 
case, but more the case now especially in whiteware because very few of 
us (we have enlarged our capacity, increased the turnover of our kilns) 
have increased the capacity of our sagger shop. It is very often stuck eway 
in some corner where it originally started. 

So it seems to me that if we are going to have better saggers we shall 
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have to pay more attention to them. If these saggers were sold in the 
open market there is no question but what we would pay a lot more atten- 
tion to their manufacture in trying methods of making them and firing 
them and there would not be such a loss. The method of drying them is 
one of the reasons for our big loss of saggers.. If any one is using a hu- 
midifier or a drier of that kind I would certainly like to know their ex- 
perience on this thing. 

T. H. Sanr: Mr. Sayre made a very important point when he talked 
about the clay producer weathering the clay before he shipped it. He is 
in position to do that usually much better and much more easily than the 
potter, because, except in such large institutions as the one Mr. Bleininger 
is connected with, there is no room to do that and usually they do not have 
the time to do it. If they run short of sagger clay, they get a car in and 
want to use it right away. The clay producer, if the manufacturer in- 
sists, will have it weathered. The manufacturer on his part should meet 
him part way and pay a little more for it. Naturally the increased cost 
has to be taken care of, but results can be obtained that way. I am think- 
ing particularly now of one clay which is weathered for 12 months and the 
results obtained by that weathering are remarkable. 

F.S. CRUMLEY: Some one raised a question about the saggers cracking 
from the top down. Is it his idea to retard the drying of the sagger in order 
to have more uniform bottoms? How would you do that? 

T. H. Sant: Inasmuch as the bottom is protected by a board, the top 
should be covered to prevent a circulation of air on the inside and around 
the sides. ‘That is done in some of the plants where they have large pieces. 
The ware is given quite a while to dry; they usually wrap it and put barrels 
over it. Iam not as familiar with the latest processes. It has a tendency 
to heat the ware to an even temperature before the moisture is expelled. 

F. S. CRuMLEY: It has been our experience that in retarding the dry- 
ing of the sides of the sagger you eliminate those cracks. 

A Memper: What should the original sagger firing temperature be 
in relation to the firing temperature of the product? I know of a number 
of firms that fire the product and saggers around cones 2 and 3. If they 
brought the ware to cone 8, I would want the original sagger firing to reach 
between 9, 10 or 11, or at least a couple of cones higher. That would 
have a bearing on the life of the sagger. 

A. V. BLEININGER: ‘Theoretically it would seem that we should fire 
the saggers to a temperature as high as that being used, or higher, but 
practically we do no such thing. We fire to cone 8 regularly but the 
saggers get the benefit of only cone 6. I do not know how high they should 
be fired to get the best results, but theoretically they should be fired as 
high or higher than the temperature to which they are being subjected in 
the regular firing, 
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H. Goopwin: ‘The question of saggers was discussed at our St. Louis 
meeting in 1922, at which time the statement was made by the super- 
intendent of a whiteware plant that they did not fire their saggers at a 
very high temperature the first fire and supplemented it by saying that 
they had gotten good results. With this statement I took issue remarking 
that it was contrary to my experience, having always found it the other 
way about. ‘Take, for instance, a sagger used in glost kiln having a high 
absorption will take up a greater volume of glaze wash, thereby affecting 
the contraction of the sagger as well as its life because the body would be 
denser and rapid cooling would affect the life. Such saggers vary in size 
when wadded; the wads would not remain in place due to the lack of 
weight, thereby admitting sulphur from the coal and air with the result 
that much ware is bad, especially so in all saggers containing flat pieces. 

In a bisque sagger fired at a lower temperature the first time, it has not 
the strength to carry the load of filled saggers above it, with the result that 
the bottom pushes up, bulges out and bungs fall over like ten pins. The 
only way to get a good sagger is to fire the first time so that it will stand 
the strain. 

The making of our saggers today in comparison with those made a few 
years ago is likewise a factor, therefore, not being made to the same degree 
of perfection we cannot expect them to give us the same life which they 
did years ago. 

Some made reference to the $25,000 which was injected into the pro- 
ceedings at St. Louis. I think it would be a good thing, yet I do not think 
the U. S. Potters Association should do it alone, because the subject is so 
far-reaching. Other industries in different parts of the country should be 
taken into consideration and should assist financially and otherwise. I 
would like to see some unified action taken whereby the manufacturers 
can use one test plant. I do not believe any one alone will solve this mat- 
ter. We know the Bureau of Standards has been working on it with vari- 
ous clays. 

W. L. Sampte: In regard to remarks on firing, the first firing or the 
green state should be a little higher than the temperature to which it is 
fired later on. I know I have had good results doing that. I can remem- 
ber some eight or ten years ago a friend of mine in the pottery business 
told me how he was getting results with his saggers. He had a spare kiln 
and his men carried the green saggers into this kiln until it was full and then 
fired it. He fired this kiln two cones higher than he expected to go when 
using them. He told me further, ‘‘I dare not tell anybody, any — 
turer, how low my sagger cost is because they would think it was not true.’ 

A MEMBER: How long can you use your grog? 

A. V. BLEININGER: I do not know. ‘That is a difficult question to 
answer. It is a question of whether bisque or glost grog is used. Glost 
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sagger grog becomes bad in a short time. Frequently, when you take a 
grain of glost grog and examine it, you see that it contains hundreds of 
small drops of glaze. These are minute, but still they are there, and they 
are effective. Therefore, I really could not answer this question as to how 
long the grog can be used, because I do not know. Broken saggers of a 
superior refractory quality could be used for quite a long time, because 
they would not be suffering in their refractoriness in use. But the lower 
the refractory quality of the sagger as a whole, the shorter must necessarily 
be the life of the grog. Of course, as sagger losses have been, we did not 
worry about them because we are replacing the clay so often and in such 
large quantities that it remains freshened up in very good shape. 

A.A. WELLS: The potter wants a sagger having along life. Sometimes 
that is not as unadulterated an advantage as it might seem. We have 
found saggers that after repeated firing were still good, sound saggers; 
that is, good enough to go into the kiln, but they have reduced so much that 
they are actually a cost to the plant. 

Here in the past year we noticed a peculiar thing in one of our plants. 
They had a higher sagger cost than any other. Nevertheless, the lower 
percentage of kiln dirt that we got more than balanced the added cost. 
They were apparently tight saggers, so tight they cut short life, but no 
kiln dirt. I think that is a point that should be considered in merely long 
life saggers. 

T. A. SHEGoG: I should like to ask Mr. Bleininger about the weathering 
of clays. I remember many years ago at a meeting of the English Ceramic 
Society we discussed that question at great length. ‘There was a very 
general agreement that the shorter life the sagger had at that time com- 
pared with what it had had some years before and although made of pre- 
cisely the same clays was due to this lack of weathering. 

At that time the clay was mined one day and made into saggers the next. 
The trouble became so acute that many plants experienced extreme 
difficulty in keeping up their stock of saggers. I approve of the wet 
pan treatment for sagger clays. Did Mr. Bleininger mean that the sagger 
mix does not derive a benefit from the wet pan treatment? I do not for 
a moment suggest that the wet pan treatment is a substitute for the 
weathering, but as a mixing agent I think the wet pan has no equal. 

In many of the whiteware potteries, the sagger is turned over as soon as 
it becomes dry enough. It is turned over on the board and dried upside 
down. ‘The main idea is to prevent the dishing which we sometimes see 
in saggers after they have been fired a few times. ‘The inversion of the 
sagger in drying it in that position curves the bottom and makes it less 
liable to dish in subsequent firing in the kilns. 

In regard to quick cooling, a case came under my notice a couple of 
months ago where owing to one of a set of glost kilns being continually 
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under repair they were cut down in their glost capacity from four kilns 
to three, and out of those three kilns they got nine kilns of ware. That 
involved cooling of the most drastic order. ‘The fan was used as soon as 
the door was broken down. I made the suggestion there, but to my sur- 
prise it was not acted upon. In that town they have a local fire depart- 
ment which does not get much work and I thought they could utilize this 
department to turn their hose into the kilns to quicken it in that way so 
as to become cool much sooner. 

A. V. BLEININGER: The point which I made in regard to the use of 
wet pan was this, that in the plant using it, the sagger cost per kiln or per 
~ thousand cubic feet of glost kiln space is somewhat higher than it is in the 
other plants using the old process. 

I think Mr. Shegog is correct when he says that the wet pan is an ideal 
mixing machine, but it does not do away with the necessity of the pre- 
liminary sprinkling treatment. I do not mean by this an ordinary wetting, 
but a systematic sprinkling of the clay from time to time. In using the 
wet pan the men got the idea that it offered such a thorough preparation 
that the preliminary wettings were not so necessary. 

C. C. Encie: I have had a good deal of work along clay technology 
from the agricultural standpoint. I believe ceramists will have to turn 


more to the microscope just as our colleagues, the soil people, have had 
to do. 


I am sorry that I do not have some of their figures with me. Some of 
you are familiar with some of the work that has been done but if you were 
to know the figures which give the area, for instance, of an ounce of clay 
particles, the area that they cover, it would amaze you. I think that is 
tied up with the weathering. 

Speaking of weathering, my understanding of your point of view is 
that you get a thorough saturation. I am inclined to think that the clay 
miners cannot do that for you, unless we put in concrete bins or something 
of that sort, because if we pile it out as we do at our mines—not as much 
as we would like although we pile out a great deal of clay to be weathered— 
in the summer that clay would be extremely dry sometimes. It is prac- 
tically bone dry when we ship it. It may have benefited by that weather- 
ing but to accomplish your purpose it seems as though you would have to 
begin right at the same point as though the clay were moist. I do not see 
how we can accomplish that for you. 

I think that you want to turn more and more to the microscope. 

K. M. Smrru: Dr. Mellor of England, while visiting our plant sug- 
gested that we add tannic acid to the sagger mix. He makes tannic 
acid by soaking straw in water and using that water. He also suggested 
that we soak the grog, keep it in the bin covered with water and get it 
thoroughly soaked, and when we are putting up the sagger, shovel that 
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wet grog out into the sagger soak. He says it causes a better bond be- 
tween the clay and the grog. 

C. F. GeIcER: Saggers are about the poorest quality of ceramic prod- 
uct made in this country. I think there are two things wrong with sag- 
gers. In the first place, the shape is very bad. We can take a hand-made 
ring that would correspond to the outside ring of a sagger and make it 
quite accurately and likewise make a bottom from a solid piece of clay. 
If we put that through the regular drying and firing procedure we shall 
find that in most cases the rings will shrink more than the solid body. 
In one case we had a total shrinkage of 10%. In this case, the solid 
bottom was about 61/2%. ‘Then we try to stick those two bodies together 
and the result is, of course, that we set up some very severe strains, and 
those, of course, shorten the life of the sagger. I think that undoubtedly 
is one difficulty. 

Another is in the formation of the sagger. Most of us are using sagger 
presses and we throw a wad of clay on the bottom of the box and the 
plunger comes down and spreads the clay. It is supposed to force it 
up in around but we certainly do not get uniform pressure or density 
throughout the mix. We spread it and do not put it under compression 
as we do when we form fire brick. 

C. D. FRAUNFELTER: I have had the same point in mind, except that 
I believe in employing mechanical pressure on the outside bottom of a 
sagger made upside down, the platen of the press covering the entire bot- 
tom surface. I have always kept a Patterson Steam Press for this pur- 
pose, believing that we had a more uniform density of side walls, corners 
and bottom than by any other method of manufacturing. 

C. F. Gricer: My suggestion on the first point was that we might 
try separate slabs for the bottom and rings for the side. Some of us can 
do that, although we think we cannot. We have let the man in the shop 
tell us we cannot do it. Use a heavier bottom slab and loose ring. 

R. V. MILLER: We are using a wet pan process. We do not soak 
the clay as Mr. Bleininger has explained; but pass it through the wet 
pan and age it for two days or more when possible. When this clay is 
not aged it does not work as well for the sagger maker. ‘They can always 
notice that difference. As to the life of the saggers, I cannot give you any 
figures as we changed our mix when we installed the wet pan. 

R. W. HEMPHILL: Somebody raised the point about the use of humid- 
ity driers for saggers. We tried it out and it works all right. We do not 
do it right along but I know the idea is good. I think the reason saggers 
stand up when fired at higher temperatures is the mere fact that they are 
more refractory. ‘They cannot help but stand up better. 

K. M. Smira: We have found that the life of our rings is not as long 
as the life of the saggers. I would like to have that accounted for. 
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F. H. Rp se: - Is that because they lack the reinforcement the bottom 
would give? 

K. M. Smrru: They get practically the same as the sides do. 

F. H. Rwp.e: We tried two or three times making the walls of a differ- 
ent mixture. Of course, where there are different shrinkages the wall 
will be torn off. That is one thing to be careful about. 


DISCUSSION ON “DUNTING AND SHIVERING OF PACIFIC 
COAST CLAYS” 


By Rurus B. KEELER 


It seems that everyone of us at one time or another has had to deal with 
the question of dunting, and it is rather difficult to explain the real reasons 
for this phenomena. 

I have in mind a certain terra cotta cornice, which was made many years 
ago, and shipped to the state of Utah. This job developed dunting shortly 
after it was in place, and after two years’ time I inspected it and found 
that fragments of the cornice were continually breaking off and dropping 
onto the ground. It was apparent that dunting had been primarily to 
blame, and that the freezing and thawing action of the weather had com- 
pleted the damage. I inspected some of the same pieces, retained as ex- 
tras on this particular job, and which had remained on the Pacific Coast. 
‘These pieces showed very fine dunting cracks, but bore no other evidence 
of separation, such as did the material on the job. 

Since that time dunting and shivering seem to have occurred periodically 
at various times in various factories; in many cases shivering the glaze 
from the surface of the ware on all the rounded moldings. 

In the manufacture of domestic stoneware on the Pacific Coast this same 
shivering has been in evidence even in round jars. ‘The shivering cracks 
occurred either as long straight vertical cracks, or else spiral cracks, start- 
ing from the bottom of the jar and running to the top. 

In the manufacture of chemical stoneware I have seen perfectly good 
ware come from the kilns, and after exposure overnight, or perhaps for 
a few days, the same dunting appeared as in the domestic stoneware 
bodies. ‘he cracks would manifest themselves either by sound or might 

be seen by bathing the surface of the body with water. 

Sanitary ware made from imported china and ball clay together with 
customary flint and feldspar additions has also dunted, the same being de- 
layed sometimes for many days. In fact, it would not be unusual to hear 
the cracking sound at night in the warehouse from all sections of the stock 
pile. We often find that our so-called safe and perfect bodies periodically 
develop spells of dunting. 
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The first place we look for the correction of this difficulty is in the cool- 
ing of our kilns, believing that the quick cooling would induce the crack- 
ing of the ware. It is usually found, however, that the ware cracks just 
as badly, if not worse, when the kilns are completely mudded up. after 
firing, and allowed to cool very slowly. : 

In the second place, we usually look for an excess of free silica in the 
body, believing that a formation of tridymite is responsible during the 
cooling period. ‘This belief, however, is offset by the fact that the addition 
of ordinary clean quartz sand to such a body often minimizes the dunting, 
whereas, theoretically speaking, it should immediately cause increased 
dunting. 

Lastly we look to our body, not as to the analysis of a single sample, but 
as to the general character of a carload of clay, making samples of the 
car in general. Stiff mud pressed trials have shown that very few of the 
average fire clays on the Pacific Coast really fire hard and compact at 
cone 8 or 9 and remain so for any length of time. In fact, pieces which 
have a fairly good ring after coming from the kiln seem to lose this tightness 
and become chalky after several days’ exposure to the air, and very often 
small dunting cracks are seen upon close examination. 

It is apparent, therefore, that a great deal of knowledge is yet to be gained 
regarding the dunting of various clays which we use commercially on the 
Pacific Coast. I do not have reference to the very small stiff mud pieces 
that are usually made from these clays, but to the larger and flatter sections 
which range from a foot square upward, and are usually made in thickness 
varying from °/,” to 11/,”. 

In conclusion I will say that the clays themselves seem to be largely 
responsible for their actions after firing and it has been my experience that 
very few clays, or very few mixtures of clays may be relied upon. It is 
my sincere hope that some of our members will contribute their experiences 
to this discussion. 


CALIFORNIA CLAY PRopucts Co. 
SOUTHGATE, CALIF. 


DISCUSSION, ON “‘BALLING IN CAST WARE”! 


FE. H. Fritz: Do you have any trouble in filling the mold this way 
and casting it and getting this section right here? 

W. K. McAFEE: That section could not appear in a finished part of 
the piece, of course; that is, there would have to be a little finishing that 
would probably show. If that was on the front of the piece of sanitary 
ware where it is apparent something else would have to be done. Fortu- 


1W.K. McAfee, “Balling in Cast Ware,’ Jour. Amer. Ceram. Soc., 8 [7], 430-1 
(1925). i 
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nately it comes on the bottom of the tank where it is not easily seen. It 
does show slightly. 

R. W. Hempuii: We tried to cast a piece about one and one-half 
inches thick. ‘That is pretty thick for our slip. The piece always split 
up on the inside and cracked. We could not do it at all. I know that 
the body was not right to cast that heavy, but at the same time the same 
laws ought to apply to it. 

C. C. TREIScHEL: What effect will the condition of the slip have on 
balling ? 

CG. T.. Morse: In some cases where the slip is a little thick, in casting 
heavy pieces the outside has a skin on it. It will not cast in the center, 
especially if there is high balling. 

C. C. TREISCHEL: Will that cause balling or hollow centers? 

C. T. Morse: It will not cast in the center at all if it is left in the 
mold too long. If it should be cast up in 12 or 14 hours and it is left 
double that time hoping it will cast, it will be worse. 

G. M. Martin: Anybody who has cast has had that experience. 
We pour the tanks opposite from the way that was poured (that is, from 
the top of the tank). We have a ventilating funnel in one corner and 
pour from the other. As long as we can keep the slip in condition and 
keep the flow steady, we have no trouble with balling, but if the slip runs 
heavy, as it does occasionally when we get off in the clays, we usually 
have trouble with balling. 

A. Fourz: If fifteen casters work on a certain floor, there will be no 
one of those fellows who will have at least 75% more balls than anyone 
else. Some of them never have any. And the other fellows may have 
one out of one hundred. You will have some fellow who will have twenty 
in a week. ‘There must be a great difference in how the work is done, 
because if the slip is prone to “‘ball,” it could not be confined to any one 
or two men in the shop. 

H. Goopwin: On that point, we had two men making the same work, 
using the same molds and the same slip. One man did not get a single 
piece cracked the whole week and the other got 18 pieces in one day. 
That shows the difference between the work of two men. 

W. L. SameLE: ‘To answer to Mr. Foltz’s question: Balling, as has 
been shown, is the direct result of congestion, in a narrow part of the 
mold, shutting off the supply of slip to a wider section which has not 
cast solid, and which cannot be drained. The congestion in the narrow 
part is caused by the section casting solid. A careful workman will see 
that the mold at the narrow section is sufficiently wet that it will not 
cast quickly, thus allowing free passage of the slip to the wider section 
till it is cast solid. 

W. J. J. Bowman: If the slip is working right and only balling in 
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certain pieces it is due to the method of feeding the slip to the piece. If 
it is due to the body, then the body is shutting off and not feeding long 
enough. ‘The body change, to stop balling, is to give it a longer feed. 

C. C. TREISCHEL: Would there be a change in the body? 

W. J. J. Bowman: Yes, change the body if the slip stops feeding too 
early. 

C. C. TREISCHEL: In order that this will go down into the records 
completely I am going to sum up the general impression of this discussion. 
In the first place, it would seem as though the condition of the slip has 
something to do with balling; second, that mechanical difficulties in the 
design of the mold will cause balling; third, that balling can be sometimes 
attributed to slackness possibly on the part of the workmen; and fourth, 
to a condition of body structure. I differentiate body structure from the 
condition of slip because of Mr. Bowman’s remarks. 


DISCUSSION ON “QUANTITATIVE DETERMINATIONS OF THE 
DEVELOPMENT OF MULLITE IN FIRED CLAYS 
BY AN X-RAY METHOD”! 


F. H. Rmwpie: The different amounts of mullite developed in clays 
makeg me wonder whether this is not the reason that some of our clays 
have given better bodies than others. Shall we not discover that this is 
one of the reasons? 

R.A. HEINDL: Did you find that fluxes have any effect on the formation 
of mullite? 

L. Navias: The temperature of cone 10 was just high enough to cause 
vitrification of the feldspar and there was not much contact reaction 
between the larger grains of clay and the feldspar. I doubt if there was 
very much influence from that point. : 

We find in some of the porcelains, for instance, that the mullite develop- 
ment will consist of crystals contained in a clay particle and not in con- 
tact. For instance, we will get aggregates of mullite grouped in various 
forms depending upon the nature of the clay particle and quite often a 
quartz particle may lay on one side of it and possibly some feldspar on the 
other, but the effect of these particles at that temperature is hardly suffi- 
cient to affect the crystallization in the clay. 

K. M. Smirx: According to the chart, is it the clay that is relatively 
high in alumina that develops mullite most extensively? Would you 
recommend using bauxite clay or introducing bauxite clay into a body to 
increase this mullite crystallization and increase the strength of the body? 

I. Navias: Your question brings up a number of considerations which 


‘Louis Navias, Jour. Amer. Ceram. Soc., 8 [5], 296 (1925). 
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we touch on but cannot answer directly. I doubt whether the addition 
of an aluminous body as such and fired to low temperatures will give us 
anything more than inclusion of the bauxite or alumina. It would be a 
matter of filling up space in the body. Now the temperatures which we 
have to reach in order to get fusion at the surface and intimate contact 
with resulting crystallization I feel are higher than we are usually accus- 
tomed to. However, the subject of aluminous clays certainly ought to 
be studied from this viewpoint and also from the theoretical viewpoint 
to determine the correlation. 

W. L. SampLe: Is there any significance in the fact that the higher 
silica content in the clay the less mullite is developed? Has this any detri- 
mental effect toward the development of mullite? 

L. Navias: So far as I can determine from the calculated values of the 
maximum quantity of mullite to be obtained we actually obtained just 
that quantity on each clay at the temperature at which we worked; fur- 
ther that the presence of silica merely acted as a diluent in the body. 
Naturally we cannot expect any more mullite than is allowed by the ratio 
of alumina present. The presence of a great excess of silica, colloidal 
silica, finely divided silica, and also the addition of flint in the body would 
have the effect of increasing the viscosity of the body at that temperature, 
and as it was increased, the development of the mullite would at least be 
arrested to the extent that the crystals would be smaller and possibly have 
difficulty in asserting themselves in the body. 

R. A. Horninc: Was there any feldspar in the mixture? 

L. Navras: Feldspar was used as a matrix for the second series. ‘The 
first series of films showed the clay alone, the fired clay against the mul- 
lite, but their density was so great that we were not able to make any 
comparisons and for that reason we had to dilute the clay in order to 
make the comparisons. : 

R. A. Horninc: Did that alumina in the analysis include the alumina 
in the feldspar too? 

L. Navras: No, the figures shown were the analyses of the clays. 

J. W. Gretc: In reference to the standards used to compare with the 
fired clays and feldspars, how were those standards actually determined? 
How did you happen to know the percentage of mullite in the standards? 

L. Navias: ‘he standards were made by taking definite proportions 
by weight of the mullite and feldspar, mixing thoroughly and firing in the 
form of cones. ‘These were ground and later examined under the micro- 
scope. From that work and from previous work we know that the mullite 
is not appreciably dissolved. So far as we could determine there was as 
much mullite as we had put in. 

J. W. Greic: How long must you have the temperature to bring about 
the fusion of the feldspar? 
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IL. Navias: The fusion of the feldspar takes place at about cone 10. 

J. W. Greic: How long a time is it held there? 

I. Navas: It was fired in the regular periodic kiln. The entire firing 
takes about three days. The maximum temperature is held only for a 
few hours. 

J. W. GreIc: About how many hours would the temperature above 
the fusion of the feldspar occur? 

I. Navias: Not more than four or five hours. 


A NEW ELECTRICAL RECORDER! 


By Tuomas R. Harrison? 


ABSTRACT 
The construction and operation of a new electrical recorder is described. 


During the past five years the Brown Instrument Company of Phila- 
delphia, Pa., has developed a recording and automatic signalling and 
controlling instrument of the deflecting D’Arsonval galvanometer type 
for use with thermocouples, 
radiation pyrometers, resistance 
thermometers, thermal conduc- 
tivity gas analysis apparatus 
and various other devices 
mentioned later. When used 
with gas analysis apparatus the 
ammeter, adjusting rheostat 
and slide wire for zero adjust- 
ment are mounted inside of the 
recorder case. 

Figure 1 shows the external 
view of the instrument, the case 
of which is 15 inches high, 14 
inches wide, and 9 inches deep. 
The chart is 7 inches wide and 
when traveling at the standard 
rate of one inch per hour, the 
height of the instrument permits: fre New Brown Recording Pyrometer. 
the record for the past 9 hours 
to be visible. Various other chart speeds are obtainable ranging from 1/, 
inch to 6 inches per hour; interchanging 2 gears gives a paper speed of 
4 inches per hour. 

The instrument makes either a single chart or by use of an automatic 


1 Recd. Aug., 1925. 
2 Director of Research, Brown Instrument Co., Philadelphia, Pa. 
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switch it makes records from two, three, four or six thermocouples, dis- 

tinguished by the different colors and color combinations in which the 
records are printed. A duplex instru- 
ment, which has two galvanometers, and 
two charts printed on one strip of paper 
occupies a somewhat wider case. By 
using a duplex instrument with selective 
switches a 12-point recorder may be 
obtained. 

The chart passes over a rectilinear 
knife-edge which is at right angles to 
the direction of travel of the paper and 
directly above the paper feed FOL A 
carbon or inked ribbon is stretched 
across the paper directly above this 
knife edge. The galvanometer pointer 
swings above the ribbon and when the 
depressor bar drops it strikes the pointer 
causing a dot on the chart. 

With one depression each 30 seconds 

Fic. 2.-Marking ribbon moved back the dots in each record are close enough 

to make record visible. together to render an almost continuous 

line. ‘The marking ribbon of the single 

and duplex recorder, after each mark 

on the chart, is moved back disclosing 

the last impression so that the record 

is clearly visible immediately after it 
is produced (Fig. 2). 

An automatic selective switch is 
used with the multiple recorders which 
consists of gold contacts mounted on 
bakelite and immersed in oil. The 
oil keeps the contacts perfectly clean 
and in good electrical condition at all 
times. ‘Ihe switch is provided with a 
dial marked with the various numbers 
of the thermocouples and showing the 
color or color combination correspond- 
ing to each as used on the record chart. 
A hand rotates on the dial showing which thermocouple is connected to 
the recorder at any instant. 

A platen placed directly below the driving roll is convenient for making 
notes on the record chart with pen or pencil (Fig. 3). 


Fic. 3.—Support for writing notes on 
chart. 


For use with thermo- 
couples the recorder is 
provided with a bime- 
tallic spring cold junc- 
tion compensator, and 
a bimetallic index which 
indicates the correct 
“zero” or open circuit 
reading for the compen- 
sated instrument. 

_Where alternating 
current is available, the 
recorder is operated by 
a 4-watt synchronous 
clock motor, thus elimi- 
nating the winding of 
clocks, use of governors, 
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Fic. 4.—Enclosed galvanometer and chart driving mech- 
anism with speed change gears. 


etc., for securing accurate time 
keeping qualities. 

These recorders can be 
supplied equipped with the heat- 
meter circuit! and miniature 
theostats equal in number to 
the switch points on the selec- 
tive switch. One rheostat is 
connected in series with each 
thermocouple circuit. Pressing 
the push button shows whether 
each rheostat is properly ad- 
justed to calibrate the instru- 
ment for inequalities in circuit 
resistance caused by various 
lengths of lead wires, etc. No 
change in recorder reading when 
the button is pressed indicates 
a correct rheostat adjustment, 
independent of contact resis- 
tance, etc. Very infrequent 
readjustments of the rheostats 
are usually sufficient but on 
account of the ease of making 


* Harrison and Foote, Jour. A. I. E. E., 2, 20 (1920). 
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the test it is never necessary to make assumptions as to the correctness of 
the circuit resistance. 

On account of the principle of magnification of errors for making correc- 
tions, an adjustment which is apparently good to 5° will actually be good 
to 1°, and so on in proportion. 

The wiring diagram of a 2-point recording heatmeter is shown in Fig. 5, 
the parts drawn in solid lines being those common to all recorders of this 
type and the dotted parts being the additional parts involved in the heat- 
meter circuit. 

Where the rheostat contacts may be affected by corrosive gases in the 
atmosphere they can be supplied in cases suitable for filling with oil which 
may be mounted within the recorder case or outside on a panel. 

A controlling or signalling attachment has been developed for this instru- 
ment which is capable of handling larger currents than usual, eliminating 
the necessity of relays in many cases. The contacts for this attachment 
are operated by power derived from the driving motor. When the galva- 
nometer needle is depressed the appropriate one of several pivoted arms is 
swung out of a position of rest. A cam then allows the switch to move 
forward until stopped by the displaced arm, thus fixing the position of 
the switch in accordance with the length of the chosen lever. In different 


positions the switch makes different connections. The pivoted arms are 
of various lengths to select the different switch positions. Different arms 
are thrown out by the pointer depressing against different spring extensions 
spaced adjacently to correspond to the usual high neutral and low posi- 
tions. Even more pivoted arms and switch contacts can be supplied 
where desired. 


In addition to use as pyrometer recorder, gas analysis recorder, etc., 
the instrument may be provided with suitable sensitive elements and be 
used as recording voltmeter, ammeter, tachometer when attached to suit- 
able direct current generator and for a number of special applications. 
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NEW MEMBERS RECEIVED FROM AUGUST 15 TO 
SEPTEMBER 15 


PERSONAL, : 
Milton K. Akers, Hobart Mfg. Co., Troy, Ohio. Development Engineer. 
Walter Emery, Pottery Teacher, Pottery Laboratory, Stoke-on-Trent, England. 
Meyer L. Freed, 26 Cortlandt St., New York City. Chemist for Henry A. Golwynne. 
Richard-Ginori, Societa Ceramica, Colonnata, Florence, Italy. Insulators and Ar- 
tistic Porcelain. 
Richard-Ginori, Societé Ceramica, Casella postale 1261, Milan, Italy. Earthenware 
and Porcelain. 
O. E. Mathiasen, Ceramist, New Jersey Terra Cotta Co., Perth Amboy, N. J. 
I. F. Ponomareff, Dean of Chemistry, Director of Sibernian Ceramic Station, Institute of 
Technology, Tomsk, Siberia. 
William C. Snowdon, Technical Assistant, Osram, G. E. C. Glass Works, N. Wembley, 
Middlesex, England. 
Frederick S. Thompson, Glass Technology Department, National Lamp Works of G. E. 
Co., Nela Park, Cleveland, Ohio. 
CORPORATIONS 
Booth Brick, New Toronto, Ontario. F. W. Booth. 
The U. G.I. Contracting Co., 1401 Arch St., Philadelphia, Pa. D. J. Collins, Vice- 
President. 


Membership Workers’ Record 


Personal Corporation 
D. H. Fuller 1 
Charles F. Geiger 1 
R. K. Hursh I 
Percival Marson 1 
Office 6 1 
9 2 


PERSONAL NOTES OF MEMBERS 


A. L. Donnenwirth has left the Westinghouse High Voltage Insulator Co., Derry, 
Pa., and is located at Flint, Mich., with the A.-C. Spark Plug Co. 

E. M. Durant has moved from Los Angeles, Calif., to 401 Oaklawn, Pasadena, 
Calif. 

James Gould has become affiliated with the Buckeye Porcelain Enameling Co. 
Cincinnati, Ohio. Mr. Gould formerly was Superintendent of the Scranton Enameling 
Co. 

T. A. Klinefelter of Gladding, McBean & Co., has moved from Lincoln, Calif., to 
351 W. Wilson Ave., Glendale, Calif. 

Erwin F. Lowry has resigned as Research Physicist for the Armstrong Cork Co., 
Lancaster, Pa., and is associated with the Westinghouse Research Laboratory, East 
Pittsburgh, Pa. 
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Emerson P. Poste has accepted a position as superintendent of enamels with the 
Chattanooga Stamping and Enameling Company and assumed his new duties with 
that Company on September 15. Mr. Poste has served as director of laboratories of 
the Elyria division of the Pfaudler Company since June, 1925 and has been associated 
with various phases of this Company since 1912. Mr. Poste has been a member of the 
Socrery since 1912 and has been active in the Enamel Division work of which he was 
chairman for two years. He also served as chairman of the Northern Ohio Section 
for two years. 

Solon Shedd, Professor of Geology and Head of the Department of Geology, has 
left Pullman, Wash., and has become associated with Stanford University. 

Edward J. Vachuska, who last year was Assistant in the Department of Ceramics 
at Rutgers College, is situated with the Bureau of Mines Ceramic Experiment Station, 
Columbus, Ohio. 


RESOLUTION BY BOARD OF TRUSTEES 


Employment of Technical Men in Public Positions 


‘he Board of Trustees of the AMERICAN CERAMIC SOCIETY presents the following 
resolutions: 

WuerEas: It has frequently come to attention that public positions and offices 
requiring engineering or technical training, skill and experience are often filled with 
persons wholly lacking in such qualifications; and 

WHEREAS: Such practice is inimical to and not in the interest of public policy and 
well being, the protection of life, health and property; 

Therefore, be it Resolved: ‘That AMERICAN CERAMIC SocrETY urgently recommends 
that public positions and offices requiring engineering or technical training, skill and ex- 
perience be filled only with technically qualified persons, and 

Be it Further Resolved: ‘That all state and local engineering and technical societies 
be urged to codperate with the public to obtain such proper officers. 


PROPOSED AMENDMENT TO CONSTITUTION 


All papers, discussions and other writings which may be of interest or value to the 
Society if published, and which have been presented to a general session of the SocIETy, 
shall become the property of the SocIETY and their publication and other disposition 
shall be in the hands of the Committee on Publications. 

No paper, discussion or other writing which may be of interest or value to the 
Society if published which has been presented before a division or local section shall be 
offered for publication elsewhere until the Committee on Publications shall have had 
the option of accepting the same for use in the Journal of the American Ceramic Society. 

No committee reports prepared by a committee of the Socrety or of a Division or 
Local Section shall be offered for publication elsewhere until the Committee on Publica- 
tions shall have had the option of accepting the same for use in the Journal of the Amer- 
ican Ceramic Society. 

L,. E. BARRINGER 
Chairman, Committee on Rules 
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JOINT COMMITTEE ON FOUNDRY REFRACTORIES 


This meeting, as scheduled, was held on September 14th, at Mellon Institute, 
Pittsburgh, and the following were in attendance: 

Mr. C. N. Ring, representing the Electrical Steel Founders’ Research Group and 
the American Foundrymen’s Assn.; Mr. J. L. Cummings, The S. Obermayer Co., 
Chicago, representing the American Foundrymen’s Assn.; Mr. G. A. Bole, Bureau of 
Mines, representing the Bureau of Mines; Mr. W. J. Corbett, Secy. Steel Founders’ 
Society of America, representing the Steel Founders’ Society of America SIN) B eae (Wied ee 
Colwell, Division of Simplified Practice, Department of Commerce, representing the 
Division of Simplified Practice; Mr. J. T. MacKenzie, metallurgist, American Cast 
Iron Pipe Co., representing the American Electro-Chemical Society; Mr. M. C. Booze, 
representing American Refractories Institute; Mr. L. C. Hewitt, representing Com- 
mittee on Codperation, Refractories Division, AMERICAN CERAMIC SOCIETY. 

At this meeting the writer was elected permanent chairman of the group and Mr. 
J. L. Cummings, secretary. Sub-committee chairmen were appointed as follows: 

Simplification of Standardization of Shapes—Mr. W. J. Corbett. 

Tests and Specifications—Mr. M. C. Booze. 

Service Conditions—Mr. C. N. Ring. 

Further sub-committees will be appointed under the direction of Mr. Ring relative 
to determining service conditions in various branches of the industry, such as the iron 
foundries, steel foundries, non-ferrous, etc. The complete personnel of these various 
committees has not been fully decided upon and the selection of these members will be 
left to the various sub-committee chairmen, the work to be eventually tied in through 
the Joint Committee and its Chairmen. 

As will be ascertained from the above, it is hoped that this group will standardize 
refractory shapes for use in foundries, such as sleeves and nozzles, runner brick, cupola 
blocks, bung brick, etc., to make industrial survey of the conditions present as affecting 
refractory service, leading up to testing of such refractories as are used in the foundry 
industry, the entire work being correlated eventually into specifications covering re- 
fractories for foundry use. 


OUR NEW HONORARY MEMBER 


Twice the members of the AMERICAN CERAMIC SocIETY have toured Canada visiting 
ceramic plants and being entertained by the Canadian ceramic manufacturers. On 
both of these occasions the members of this Socrmry were impressed by the effective 
organization and collaboration of the ceramic interests in behalf of ceramic research and 
education. It was very evident that behind all of this there must be a directing and 
propelling force. This force was found to be in the Canadian National Clay Products 
Association. 

The Canadian National Clay Products Association has on its roster and as its 
executive force and committeemen manufacturers of large financial investments. These 
men are members of technical societies and associations in the States; many of them are 
graduates of universities, several of the ‘‘school of hard knocks,” but with ambition to 
study and achieve. It is no wonder that the Canadian National Clay Products Asso- 
ciation has grown in strength and in productiveness, and it is not surprising to find this 
Association ready to a man, in not only personal support but in assessed financial sup- 
port of a school of ceramics in the University of Toronto. : 

Canada now has two schools of ceramics, one at the University of Saskatchewan 
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and the other at Toronto University. Credit for these two schools is traceable to the — 
Canadian Association. 

As it is our aim to recognize the earnestness, the solidness, and the effectiveness 
of this Clay Products Association, the Board of Trustees at the last summer meeting 
voted to confer honorary membership on Mr. Gordon C. Keith, Secretary-Treasurer 
of the Canadian National Clay Products Association. Mr. Keith has continued 
since 1914 as Secretary of this Association, always alert to those enterprises which 
would advance the art and technology of ceramic manufacturing in Canada. Mr. 
Keith personifies the broad-mindedness and the progressiveness of the several members 
of this Association, and in electing him as honorary member of this SocreTy it was 
intended that this should be in recognition of the quality of services rendered by the 
members of the Association, of which he is the continuing officer. 

Gordon C. Keith was born in Smiths Falls, Ontario where he attended the Public 
School and Collegiate Institute, graduating in 1899. He attended Queen’s University 
of Kingston, Ont., graduating with the degree of Bachelor of Science in Civil Engineering 
in 1907, Bachelor of Science in Mechanical Engineering in 1907 and Master of Science 

in Mechanical Engineering in 1911. 

He worked in the machinery department, cost and 
superintendent’s offices of the Frost & Wood Co., Ltd., 
Smiths Falls, and the cost department of the Canadian 
Locomotive Works, Ltd., Kingston. He was editor of 
Canadian Machinery, Power House and Canadian Foundry- 
man. 

At present, in addition to being secretary-treasurer 
of the Canadian National Clay Products Association, he 
is editor and manager of The Canadian Manufacturer and 
secretary-treasurer and a director of The Commercial 
Press, Limited. 

The Canadian National Clay Products Association 
was organized by the late Jonas Cornell of H. C. Baird 
& Son, tile manufacturers, in 1900. The first convention 
was held at London in 1901 when B. E. Bechtel of the 

Gorpon C. KErru Bechtel Brick & Tile Company was elected the first 
president. 

Mr. Keith first became connected with the C.N.C.P.A. in February, 1912 when he 
read a paper on Power Problems of Clay Products Manufacturers at the tenth annual 
convention. He was then editor of The Canadian Clayworker which ceased publication 
during the war when the brick business was at a standstill. He was elected as member 
of the executive committee at that convention and in 1914 succeeded John R. Walsh as 
secretary-treasurer. 

The C.N.C.P.A. has taken a great interest in education and the development of the 
industry in general, its latest achievement being the establishment of a course in Ce- 
ramics at the University of Toronto. The trustees in charge of the course are Ryland 
H. New, Chairman, Wm. Burgess, Harold F. Dingledine, and Gordon C. Keith. 

In 1924 Mr. Keith was elected an honorary life member of the National Brick 
Manufacturers’ Association, and an honorary life member of the Canadian Association 
of Stationary Engineers. 

Mr. Keith is interested in flowers and is a member of the St. Clair Horticultural 
Society and a life member of the Ontario Gardeners’ and Florists’ Association. In 
summer he finds time to spend some time-fishing at his summer home on the Rideau 
Lakes. 
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OUR 1926 ANNUAL MEETING 


Next February during the week of the 8th this Society will be guests of the ceramic 
people of the South, particularly of Georgia. ‘The Meeting will be in Hotel Biltmore, 
Atlanta, the first three and a half days and the excursion trip for plant and material 
deposits inspection will be in and about Macon, Gordon, McIntyre and Stevens Pottery, 
the clay deposits at Butler and at Augusta are well worth seeing. A week is too short 
a while to go all places where there are things of value to see. The meeting place and 
the inspection route were selected as giving a good idea of what the South has of 
interest to ceramists. 

If time could be spared delegates are advised to stay over to visit the clay plants 
in Augusta and Butler, Ga., and also the clay, feldspar and other mineral deposits in 
North Carolina, Tennessee, Alabama, Mississippi, Kentucky and Florida. 

The Southern states are rapidly being populated thus giving a growing home market. 
They have fine shipping facilities, a vast variety of ceramic materials and good labor. 
Industrially, the South is growing. ‘To miss this Annual Meeting and the plant in- 
spection trip through Macon and Wilkinson county one would be losing an opportunity 
of getting on a specially scheduled program and at two-thirds the usual cost, a first 
hand knowledge of this rapidly developing ceramic district. The Florida boom with 
its attending large building and equipping reaches the Southern factories and what 
is going on in Florida is duplicated in much of the South. Industrially and ceramically 
the Southern states are arriving with full steam on. You cannot afford to miss this 
opportunity to see the South in a clubby fashion through not only your own eyes but 
also the eyes of the other 800 ceramists who will be with you. 

The seven Divisions already have their technical programs well in hand and papers 
are being pledged. Some of the papers are already in. The exhibit committee is 
ready with their announcements and even in advance they are being asked for space 
reservations. The local committee will have had their final meeting on September 
24 but already they have pledged assurances of automobiles, special trains and enter- 
tainments. ‘The local committee is all set and “rarin’’ to go and it is a very novel and 
instructive time they have planned. We are going to have a spirited, spiritual and 
inspiring time. Kven General Lee on Stone Mountain is ahorse ready to show you his 
gallant troops in marching array. Your enlistment time is now. Write the Secretary 
of your Division about the papers you will read or wish to hear read. 

Remember—Atlanta is not far distant from your place. Most of the 800 dele- 
gates will travel less than a day to reach Atlanta. You will then know why Georgia 
School of Technology, North Carolina State College and Tulane University have 
ceramic courses and laboratories, and why University of Louisiana and Missouri are 
planning for similar ceramic schools. 


PITTSBURGH LOCAL SECTION MEETS OCTOBER 7! 


The Pittsburgh Local Section of the AMERICAN CERAMIC SocieTY is holding its 
first fall meeting at the Mellon Institute on Wednesday, October 7. 
F. C. Binnall, Fuel Engineer of the Standard Sanitary Mtg. Co., is to give a talk on 


“Fuels” or some related subject. 
This paper and discussion will be of interest to the enamel men in the vicmity 


of this section. 


1H. F. Robertson, Secy. 


ACTIVITIES OF THE SOCIETY 


OBITUARY 


Benjamin F. Carter 


Word has been received of the death of Benjamin F. Carter of Bartonville, Illinois. 
Mr. Carter had been a member of the Society since 1917 and was affiliated with the 
Heavy Clay Products Division. 


Carl D. Bossert 


Carl D. Bossert of Columbus, Ohio, died very unexpectedly in Mexico, Mo., 
Saturday, Sept. 12, 1925. Mr. Bossert had been enjoying especially good health, but 
suffered a sudden attack of hay fever—his death resulting at a local hospital from heart 
failure. 

Mr. Bossert, who was 41 years of age and a graduate of the department of Civil 
Engineering at Ohio State University, was closely identified with engineering work in 
Columbus for a number of years. For the past three years Mr. Bossert had been 
serving as a field engineer for Carl B. Harrop, Engineers and Constructors, and during 
that period has had charge of construction work in Michigan, California, New York, 
Ohio and, at the time of his death, in Missouri. 

Besides being an excellent engineer, Mr. Bossert possessed a very amiable disposi- 
tion, which enabled him to get along especially well in the handling of his chosen line 
of work. 

Mr. Bossert’s home was in Washingtonville, Ohio, near Salem, where he was 
buried Sept. 15, 1925. 


A LIFETIME OF WORK IN CERAMICS 


Dean Earle J. Babcock, University of North Dakota 


By Tuomas F. Kane! 


The Ceramics work in the Northwest suffered its greatest loss in the death of 
Dean Earle J. Babcock? of the University of North Dakota, which occurred September 
3, 1925. 

Dean Babcock’s administrative work covered the College of Engineering and the 
School of Mines. <A large part of his attention personally as an investigator and re- 
search worker was on the clays and coal of North Dakota. ‘The field of investigation 
and development was so vast that he had a rather large number of workers associated 
with him. All of these workers take pride in recognizing Dean Babcock as the directing 
head and the inspiration of all the work planned and carried out in these two great fields. 

The clays in the state, he revealed, are almost inexhaustible in quantity, just as 
he showed by his investigation and the geological surveys that the coals of the state are 
measured in the billions of tons. In quality he showed through chemical analysis 
and laboratory manufacture that the clays are so pure as to lend themselves to manu- 
facture into all of the commoner clay products and the finer wares without any ad- 
mixture of other clays or substances. °. 

Before the time of his death he had attained two of the great objects of his work 
with clays. He had demonstrated so that it is becoming known that the clays are one 
of the greatest and most valuable resources of our state. The other was that in his 
enthusiasm for the work he had organized about him a group of workers capable of 
carrying forward for a long time to come the experiments and development that could 
be forseen and projected. 


1 President Univ. of N. Dak. 
2For photograph of Dean Babcock see page 565, This Bulletin. 
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The laboratory work in Ceramics has been for fifteen years in charge of Miss 
Margaret K. Cable, a member of the AMERICAN CERAMIC SOCIETY, who commonly repre- 
sented the University’s clay work at the annual meetings of the Society. 

Dean Babcock’s death is a great loss to the interests of Ceramics, as it is to his 
university and to his state. His services, however, to Ceramics, as to his university 
and to the state, have been of such a nature as to project themselves far into the future 
to the permanent advantage of Ceramics. 


Death of Carlton Geist 


Word has just been received of the death on August 25 of Carlton Geist, President 
of the Geist Manufacturing Company of Atlantic City, N. J. Mr. Geist had been a 
member of the AMERICAN CERAMIC SOCIETY, as representative of his corporation, since 
1924. 


ART DIVISION QUESTION BOX 


1. Is there a light firing clay which fires dense at cone 1, for example, and where 
may it be bought prepared for studio or school use? 

Discussion: The clay supplied by the Western Stoneware Co., Metinore: Til., 
fires to a light cream color and when glazed and fired to cone 1 to 2 is impervious. 

The Sioux City Brick and Tile Co., Sioux City, Iowa have a good light firing clay 
which matures around cone 1 and is very plastic. 

Many clays found around Chicago and the lower end of Lake Michigan fire buff and 
mature at cone 1 or even a little lower. However, they lack plasticity but the addition. 
of 10% of bentonite overcomes this drawback. 

The Indiana shale clay used by the Chicago Terra Cotta plants is buff firing and 
dense at cone 1. 

2. Where do such schools as are listed below purchase their clays? 

Discussion: Alfred University, Alfred, N. Y. uses ‘“‘Wescco”’ clay, sold by the 
Western Stoneware Co., Monmouth, Ill. 

The Art Institute of Chicago gets most of its clay from the Mason City Brick & 
Tile Co., Mason City, Iowa. It fires red, comes dry and must be washed and prepared. 
Pottery made from this clay is waterproof when glazed and fired to cone 04. 

The Cleveland School of Industrial Art uses Monmouth clay. 

Lewis Institute, Chicago, uses a stoneware clay which is purchased and prepared 
in such large quantities that they are enabled to furnish prepared clay to other educa- 
tional institutions at a reasonable price. 

The Newcomb School of Art, New Orleans, obtains its clay from local sources. 

The Museum School of Industrial Art, Philadelphia, uses Tuckahoe clay which it 
obtains from Wm. G. Moore and Co., Philadelphia. 

Schenley High School, Pittsburgh, purchase their clay from the MacNichols Pot- 
tery Co., East Liverpool, Ohio. It comes plastic, fires light yellow and should be bis- 
cuited around cone 2. 

The University of North Dakota ’is supplied by the Hebron Brick Co., Hebron, 
N. Dak., and the Dickinson Brick Co., Dickinson, N. Dak. ‘These clays come dry, 
fire to a light cream color and are very plastic. 

3. Ihave had difficulty since the war in securing flat potters’ sponges. Where may 
they be obtained? 

Discussion: ‘The best place to purchase such sponges is a wholesale drug concern. 
Myer Bros., St. Louis, carry a good grade of soft flat sponges. 
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4. What is the relative difference in the cost of purchasing glazes ready for use 
and making up one’s own, provided one has the equipment? 

Discussion: If equipment for grinding is available it is considerably cheaper to 
make glazes rather than to buy them ready for use. 

The following cost figures are approximate. They are based on current quotations 
on glaze materials in small quantities such as the individual or school potter would buy. 
In large quantities all materials, are of course, less expensive. These figures cover 
cost of materials only. Power and labor involved in grinding and preparation would 
be an additional expense varying according to conditions. Three typical glazes for cone 
04-02 have been figured out in five colors as shown in table. 


TABLE SHOWING Costs PER POUND FOR MATERIALS ONLY 


Typical raw Average list prices of 
glazes, White or Dull Bright similar glazes 
cone 04—02 colorless Blue Green Brown yellow yellow on the market 
Matt glazes 0.10 0:12 0:11 .0.11 0.11 0:20 $1.00 to L-2aperin: 


Transparent lead glaze °09.°5- 12° AO 10. 10: 518: $0.60 to Tee 
Tin enamel (Majolica) Be SPT eA ae 20 80 750 ou permlly: 
ARTHUR FE. Baccs 

5. Is there any way that a porous biscuit body may be made waterproof except by 
glazing? 

Discussion: ‘The suggestion has come in from several sources that a piece of 
biscuit ware may be rendered impervious by immersing it in a bath of hot paraffine or 
by coating it with a waterproof varnish or shellac. The piece may be decorated with 
dye, water color or oil paint prior to the treatment. 

6. Where can a red firing clay be purchased in small lots, say 500 to 2000 Ibs., 
washed, screened and plastic ready for use? How many would be interested in secur- 
ing such a clay if some one could be found who could furnish it? 

7. Wanted a brief description of a frit kiln suitable for small production such as 
needed in a school. 
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THE FIRST HIGH SCHOOL CERAMIC COURSE 
East Liverpool Has It 


The ceramic manufacturers of East Liverpool, with federal and state aid, have es- 
tablished courses in ceramics to be taught in the East Liverpool High School. Kenneth 
M. Smith is the instructor. Behind him as co-workers and as an advisory board are C. C. 
Ashbaugh, J. M. Manor, Edwin L. Cawood, H. B. Barth, W. T. Blake, A. V. Bleininger, 
R. V. Miller and J. W. Hepplewhite. 

The following two courses are to be opened October 1. 


VOCATIONAL CERAMICS 


Freshmen 

Ist Sem. Hrs. Credit 2nd Sem. Hrs. Credit 
General Science 5 1/5 Phys. Geog. 5 1/9 
English 5 1/5 English 5 1/9 
Algebra 5 1/5 Algebra 5 1/, 
Ceramics 15 5/s Ceramics 15 5/ 


Combined Laboratory and Shop Project 


1% 


Ss peicicpelis Coietit specie omer 


Sophomores 
Ist Sem. 


English 
Business and Acct. 
Spec. Phys. 
Ceramics 


Juniors 
Ist Sem. 


English 
Pl. Geometry 


Commerce and Ind. 


Ceramics 


Seniors 
Ist Sem. 


Amer. History 
Economics 
Mech. Drawing 
Ceramics 


Freshmen 
Ist Sem. 


English 
Algebra 
Language 
Gen. Science 
Siophomores 

Ist Sem. 
English 
Algebra 
Language 


Ancient and Med. 


Hist. 
Juniors 
1st Sem. 
English 
Pl. Geometry 
Physics 
Ceramics 


Seniors 
Ist Sem. 


Amer. History 
Spec. Chem. 
Mech. Drawing 
Ceramics 
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Hrs. Credit 
5 V/s 
o Vy 
5 1/, 

15 5/s 


Hrs. Credit 
5 1/5 
5) 1/5 
5 1/, 

15 5/3 


2nd Sem. 
English 


Business and Acct. 


Spec. Chem. 
Ceramics 


Combined Laboratory and Shop Project 


2nd Sem. 

English 

Pl. Geometry 
Industrial History 
Ceramics 


Combined Lab. and Shop Practice 


Hrs. Credit 
5 1/5 
5 a), 
5 V/y 

15 5/¢ 


2nd Sem. 
Civies 
Management 
Mech. Design 
Ceramics 


Combined Lab. and Shop Practice 


CoLLEGE PREPARATORY 


Hrs. Credit 
5 ‘/» 
5) 1/, 
5 if 
5 ye 

Hrs. Credit 
5 1/y 
5 1/, 
5 a 
5 1/, 

Hrs. Credit 
5 1/» 
5 1/y 
fi 1/s 

15 5/5 


2nd Sem. 
English 
Algebra 
Language 
Gen. Science 


2nd Sem. 

English 

Pl. Geometry 

Language 

Ancient and Med. 
Hist. 


2nd Sem. 
English 
Solid Geom. 
Physics 
Ceramics 


Combined Lab. and Shop Practice 


Hrs. Credit 


5 1/s 
7 1/5 
5 1/s 
15 5/s 


2nd Sem. 

Civics 
Economics 
Machine Design 
Ceramics 


Combined Lab. and Shop Practice 
Eighth Grade Graduates Eligible. 
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Credit 


1/s 
1/ 
vi, 
We 


Credit 


1/, 
1/5 
1/, 
5/3 


Credit 
1/, 
1/, 
1/, 
5/3 


Credit 
1/5 
1/5 
1/, 
1/5 


Credit 
1/5 
1/, 
1/5 


1/9 


Credit 
1/5 
1/5 
1/, 
5/s 


Credit 
1 /2 
1/5 
1/, 
5/s 
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j Night schools for adults will begin about October 15 
Night Schools and run for twenty-four weeks. Messrs. Bleininger, Hepple- 
white and Miller have conducted such night schools for two years in Newell, W. Va. 
These experts will instruct with Mr. Smith in the night school. 

None of the work of this school will replace the apprentice system now operating 
in the several ceramic plants. 

The board of education has ordered that the former chemistry and laboratory 
rooms of the Central School building, Fourth Street to be remodeled and used for this 
purpose. The floors of these rooms are to be cemented. 

The raw material needed will be contributed by local potteries. This includes 
clays as well as brick. The manufacturers have also agreed to fire the ware made 
free of all cost to the pupils and the school board. 

F. Q. Mason, color manufacturer and the Joseph Croxall Chemical Company are 
to present all colors, oxides and chemicals. 

The machinery will be secured from the Patterson Foun- 
dry and Machine Company. It will consist of a motor- 
driven laboratory pebble mill, a motor-driven testing outfit, 
a motor-driven 3” pan, a motor-driven friction jolley 
and pulldown, a nine and one-fourth ring for the same, 
a flat disk for throwing and two bench whirlers. 
Other materials of a smaller nature, which will include 
various tools, wiring, tanks, mortars and pestles and 
other accessories will send the total cost up to about 
#3000. Of this sum, the Patterson Foundry and 
Machine Company as its contribution ‘‘toward the 
educational work for the benefit of the children of the 
community”’ has donated the sum of $1000. 

The local manufacturers have raised a sum of over 
$4000 to initiate the work of this school and plans are 
made to furnish the means locally and by state aid to 
permit the school to develop vocationally and in ce- 
; ramic art to whatever the local industrial needs may 

KENNETH M. SMITH dictate. A close collaboration with the Ohio State 

University ceramics department has been assured. 

Being the first high school course in ceramics it is novel and without precedent. 
No one can foresee its future, but no effort will be spared to make of it all that it may be 
by money, enthusiasm and industrial support. 

History of K. M. Kenneth M. Smith was raised in- Tama, Iowa. He is 
‘th 30 years of age, married and has two children. He was 
Smit graduated from Iowa State College under Prof. Cox in 1924, 
and has for the past year served as ceramic engineer at the Cambridge Sanitary Manu- 
facturing Company. 
Those Served by Bek: Heusch, vocation director of Ohio said to the East 
He School Liverpool advisory and financial committee with whom he 
the met recently, “You are destined to see great things accom- 
plished by reason of this departure. We have too long neglected the boy who for 
some reason or another quit school before securing a sufficient education with which to 
compete with his fellows in this material age in which we are living. Of 100 pupils 
who enter high school but 13 graduate. Of the 13, but 7 go to college. And of these 7 
but 3 actually graduate from college. What of the 87 who never finished high school? 
They ultimately make up our workers and producers. Now in Ohio we have for some 
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time been out to help such as they. You are doing that very thing by this move in 
East Liverpool. We want as few handicapped persons in the world as possible. We 
should make it possible for all to partake of the inscription on a certain Ohio high school: 
‘That all youth may have a higher person life.’ ”’ 


CERAMIC MODELING TAUGHT 
By The Art League of Ellwood City 


This league is practically in its infancy, only having been started one year ago last 
February through the Women’s Civic Club. This Club held an art exhibit, renting 
paintings from various sources. In the collections were works of well-known artists, 
also a few bronzes. ‘To these were added the works of local artists, paintings, pencil 
sketches and similar work done by students at school and a few architectural drawings 
executed by a couple of Pittsburgh Tech. students. The exhibit was held for one week. 
A fashion show was also put on 
and a talk by Mr. Taylor, head of 
the Painting and Decorating De- 
partment at Carnegie Tech., Pitts- 
burgh, was given which proved 
most interesting. 

It was a great surprise to every- 
one to find such a large number of 
people in Ellwood City who were 
interested in painting, so it was 
suggested by the Chairman of the 
Art Committee of the Women’s 
Civic Club that a league be formed. 
Mrs. A. T. M. Thomas effected the 
organization and fostered it the first 
three months. 

Matthew M. Riley was elected 
President, Louise Barton, first Vice- 
President, Phillis Charles, second 
Vice-President and Lewis Nickum, 
Secretary-Treasurer. The Vice- 
Presidents were supposed to act as 
heads of various committees as the 
different kinds of work came up. i 
The organization was small, about B. L. WATKINS 
fifteen members. Their aim was 
to improve themselves and finally to stimulate the interest of the community in Art. 
In May last year another exhibition took place of work done in the Pittsburgh public 
schools. ‘The art director, Mr. Boudreau, lectured on the value of art in the public 
schools, a very fine and stimulating address. Several people expressed a wish to study 
clay modeling, so Miss Louise Barton, the fervent and energetic first Vice-President, 
at once set about organizing a class for this work in January. 

The general manager of the Shelby National Tube Co., at Ellwood, James Dunn, 
and Matthew Riley of the same corporation, forthwith acted as sponsors and this class 
is so far maintained by them. ‘The equipment was furnished by the Shelby Tube Co. 
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and the class is held in a well-lighted, airy basement of the Shelby Social Club. The 
class was primarily formed for school children and only a small fee is charged. One of 
the objects is to give the youngsters a useful occupation on Saturday afternoons, and to 
help to increase their powers of observation, love of form and beauty, an ability to ap- 
preciate all of the arts and to single out the very occasional person with special aptitude. 

The services of Bertram L. Watkins of New Castle were obtained as instructor. 
He is the specialist in modeling for sanitary casting and has charge of the modeling 
and moldmaking departments at the Universal Sanitary Manufacturing Co. 

Hailing from England his apprenticeship and training as modeler to the famous 
English pottery firm of Messrs. Josiah Wedgwood & Sons, Etruria, Stoke-on-Trent and 
Messrs. Howson & Sons, Sanitary Manufacturers, Hanley, also twleve years study in the 
Schools of Art gave him both the practical and artistic sides, and this has been appreci- 
ated by a most enthusiastic class. There are at present twelve juniors and six seniors. 
The class is held Saturday afternoons and the adult session on Wednesday evenings. 
Great progress has been made from quite simple objects to the more difficult casts and 
several adults have quite good examples of their work in the studies of flowers, fruit and 
heads. 

It is intended to hold an exhibition of the work done in the fall. 


VOCATIONAL AND APPRENTICESHIP SCHOOL AT 
ONONDAGA POTTERY! 


At the present time the training work in this school is confined to young men in 
the Clay Shop. In the Clay Shop they have three grades: 

First, the boys under seventeen, who by New York State Law are required to at- 
tend Continuation School four hours a week, are given Continuation School training 
within the factory, two hours a week being devoted to the simpler processes of forming 
ware and two hours to school work which embraces in an elementary way mathematics, 
English, civics and hygiene. 

Second, boys over sixteen who have shown special aptitude are permitted to enter 
our Elementary Apprenticeship Training Course. To enter this a boy must sign a con- 
tract agreeing to remain in the employ of the company and to faithfully perform his 
work for a period of six months. Of course, this contract is not legally binding on the 
boy, but it is understood that if he does not keep his word he is given no further consider- 
ation by the Onondaga Pottery Company. In this contract the company agrees to give 
the boy two hours’ training a week in the various processes in making ware. ‘This 
training is given by skilled Clay Shop employees. In addition, the boys in the Ele- 
mentary Apprentice Training Course, who are of Continuation School age, are given the 
same school work as the Continuation Shool boys receive. The State Educational au- 
thorities recognize our Elementary Apprentice Training Course equivalent to the 
Continuation School course. ‘The boys in this course are graded and if their grades are 
satisfactory they receive a small cash reward each week: in addition they receive at the 
end of the six months a cash reward, depending upon the grade which they have averaged 
in their work in the course. After a boy has completed the first six months, and if he 
seems sufficiently promising, he is allowed to sign a similar contract for another six 
months. At the conclusion of the year’s training, if his grade has been satisfactory, he 
receives a diploma as a graduate of the Clay Shop Elementary Apprentice Training 


School. 


1 A statement by R. H. Pass. 
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The boys in both the Continuation School classes and in the Elementary Apprentice 
Training Course are paid at their regular rate for the time spent in this work. They 
take it seriously and unquestionably profit from it. The general improvement in the 
class of boys in the Clay Shop has been very marked since we started this work. 

In addition to the Elementary Work covered above, we have an Advanced Appren- 
tice Training School in the Clay Shop, which is open to promising boys over eighteen. 
Preference is given the most successful graduates of the Elementary Course. This is 
equipped with regular production machinery and is segregated, being under an instruc- 
tor who is a thoroughly good potter. In this school the boys put in full time, receiving 
just enough per week to cover living expenses. Here they go through the various proc- 
esses of pottery making, spending most of the time in jiggering and the batting-out and 
finishing, which go with it. In addition to the Vocational Work, these boys receive 
every week a half day in special instruction—mathematics, civics, History of Potting, 
and, above, all, a series of lectures, given where the work is done, by the heads of the 
various departments, to explain the whole process of production and show the boys the 
important part their work plays in the long sequence of operations necessary to make the 
finished product. We find that it takes about fifteen months for a promising young man 
to do the work required in the Advanced Course. At the conclusion of the course, he 
receives a diploma stating he is a Journeyman Potter, and he receives also a prize in the 
form of an especially fine piece of pottery ware. 

It has been very gratifying to notice the attitude of our older men toward the train- 
ing work outlined above. Apparently they are glad to see steps taken to put a stop to 

_the demoralization of their trade and to develop potters whose work is worthy of the 
traditions which the older men have created here. 


NOTES FROM THE CERAMIC SCHOOLS 


Before these notes are read ceramic schools will have opened their doors to students. 
Increased facilities in some instances and changes in instructional personnel in other 
give a new set up for the year. The schools belong to “the people”’ in general and to 
ceramic manufacturers in particular. The purpose of the following notes is to keep 
the schools and the instructors known. 

Rp. J. Montgomery The Board of Governors of the University of Toronto 

z has appointed R. J. Montgomery as Lecturer in the Depart- 
to University of ment of Metallurgical Engineering, this to be a beginning of 
Toronto the Department of Ceramic Engineering to be established at 
that University. The work is being started at the re- 
quest of the Canadian National Clay Products Associa- 
tion and considerable aid is being given by that organiza- 
tion in financing the course. 

The ceramic work may be taken by fourth year 
engineering men as an elective. The course will con- 
sist of lectures, 3 hours a day, 3 days a week both first 
and second terms and 2 laboratory periods of 6 hours 
each every week during the second term. 

Mr. Montgomery was graduated from the Ceramic 
Department of Ohio State University in 1911, and has 
held the following positions: Pittsburgh Plate Glass 
Co., Clay Research Laboratory, Creighton, Pa., 1911-15; 
in charge of the Refractories and High Temperature 
Division of H. Koppers Company’s Laboratory, Mellon R. J. MONTGOMERY 
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Institute, 1916-17; in charge of the manufacture of glass pots and furnace refrac- 


tories as well as technical development work, Bausch and Lomb Optical Co., Rochester, 
N. Y., 1918-25. Mr. Montgomery worked there with the porcelain type of pot for 


Nig S. R. ScHOLES 


to Ohio State 


A. I. ANDREWS 


ist, H. C. Fry Glass Co., Rochester, Pa., 1915-20; 
ie Assistant Director, Mellon Institute, 1914-17; Superin- 
tendent, Utility Glass Works, Lonaconing, Md., 1920-21 
and since 1921 has been Chemist for the Federal Glass 
Company, Columbus, Ohio. 


John L. Carruthers 


John L. Carruthers was 
born in Colorado in 1895. 
He attended the secondary 
and high schools of Lafayette and Denver, Colo. and 
in 1921 received his B.S. degree in Ceramic Engineer- , 
ing from Ohio State University. Mr. Carruthers J. L. CARRUTHERS 
served in the Air Service, U.S. Army in 1918. Positions 
which he has held are as follows: Denver Sewer Pipe Co., summer, 1915; Plant engineer, 


the more corrosive glasses and the development of new 
optical and spectacle glasses not being made in the 
United States. 


Dr. Scholes at Ohio Samuel Ray Scholes, who 


State Universit has been secured as lecturer 
. ee on technology of glass to ce- 


ramic classes at Ohio State University for the year 
1925-26, was born at Marquette, Wis., in 1884. He 
received his A.B. degree from Ripon College in 1905 and 
from 1905-08 was instructor in chemistry and physics 
at Wausau, Wis.; from 1908-11 he was laboratory in- 
structor and Loomis Fellow in chemistry at Yale 
University and in 1911 
received his Ph.D. de- 
gree from Yale. 

Dr. Scholes was 
Fellow at Mellon In- 
stitute 1911-15; Chem- 


Denver Terra Cotta Co., 1916-17; Construction 
engineer, Radium Co. of Colorado, summer, 1920; 
ceramic engineer, Denver Terra Cotta Co., 1921-22; 
construction and service engineer, Carl B. Harrop, 
1922-25. Mr. Carruthers will be assistant professor 
in.the department of ceramic engineering, Ohio State 
University for the year 1925. 

A. I. Andrews Dr. Andrews, who has 
been appointed Assistant in 
the Department of Ceramic 
Engineering, University of Illinois, was born in Bara- 
boo, Wisconsin, 1895 and received his secondary 
education in the public and high schools at Oshkosh, 
Wis. He received his B.S. degree in 1920 and M.S. 
1921 from the University of Wisconsin. While in 
residence at this University he acted as Assistant to 
Victor Lenher during the years 1920-22 and carried out 


to Illinois 
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his research work under Dr. Lenher. In 1922 Dr. Andrews came to Ohio State Univer- 
sity and assisted Dr. Evans, taking his major work under Dr. Withrow. In 1923 he 
was given the U. S. Bureau of Mines Fellowship at Ohio State University and in 1924 
he received the degree of Doctor of Philosophy. Dr. Andrews for one year taught ce- 
ramics at Alfred University under the direction of Dr. Binns. 
George Reed 2 George 7s pea oe of Ceramic 
ngineering at Nort arolina State College, attended 
Shelton at North Maryville College and later Cornell, where he received 
Carolina his A.B. degree in 1912. He received his M.S. degree in 
Ceramic Chemistry at the University of Illinois, 1920 
and his Ph.D. in Ceramic Chemistry from the same 
University in 1922. Dr. Shelton taught chemistry and 
physics at Mitchell High School, Mitchell, S. Dak., 
1912-16; was Associate Professor of Chemistry at 
Maryville College, 1916-18; Research Assistant at the 
Engineering Experiment Station, University of Illinois, 
1918-20; Corning Glass Works Fellow, University of 
Illinois, 1920-22. From 1922-25 he was chemist and 
petrographer at the University of Saskatchewan for 
the Engineering Institute of Canada. 

Dr. Shelton’s research work for his Ph.D. was done 
on the viscosities of soda-lime-silica glasses at high 
temperatures and was carried out under the direction 
of E. W. Washburn.. His work at the University of 
Saskatchewan was on the deterioration of Portland 
cement in alkaline soils. At North Carolina State 
College, Dr. Shelton will conduct classes on cements, GEORGE R. SHELTON 
lime, glasses, enamels and whiteware. 

The new ceramics building at North Carolina State College which will contain 
classrooms, offices, laboratory, machine room and kiln 
room will not be completed in its equipment before 
January 1. 

An enrollment of between 15 and 20 students 
consisting of freshmen, sophomores and juniors is 
indicated from the applications. 

Preparations are being made for the second annual 
short course in clay working and ceramics to be held 
in January. This course will be devoted entirely to 
heavy clay products. 


Receives Appoint- Walter A: Preische, a 

graduate of Alfred University 

ment at Penn as Bachelor of Science in 

State Ceramic Engineering in 1924, 

is now a member of the faculty in the Ceramic Depart- 

ment of the School of Mines at Pennsylvania State 

WALTER A. PREISCHE College. Since graduation he held the position as pro- 

duction manager for the Shawmut Brick and Tile Com- 

pany in their plants located at Shawmut, Penna. Later he became head of the Depart- 
ment of Mathematics of Oyster Bay High School, Oyster Bay, N. Y. 
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DEPARTMENT OF COMMERCE NOTES 


An investigation to determine possible improvements 
in the milling of fluorspar is being conducted at Rolla, Mo., 
by the Bureau of Mines, Department of Commerce. A 
study has been made of tailings from concentrating mills in southern Illinois, and the 
material was subjected to experimental classification, and concentration with jigs and 
tables in order to determine its behavior. Sufficient progress has been made to indicate 
that considerable improvement in concentration and more economical recovery may be 
effected. 


The Concentration 
of Fluorspar Ores 


Firing Ceramic There is a wide demand for information on the efficiency 
W ith Oil of oil as a fuel for firing ceramic wares. A complete survey 
eres Wt of all ceramic plants known to use fuel oil has been completed 
by the Bureau of Mines, Department of Commerce. The results show that oil is an 
excellent fuel for this purpose, because the fires can be kept clean, there is no trouble 
from smoke, and the temperature of firing can be closely regulated, all of which tends 
toward efficient burning with a resultant saving in fuel and labor. 
Load Tests for In the construction and operation of metallurgical and 
industrial furnaces, it is highly desirable to have accurate 
knowledge as to the load refractories will carry without de- 
formation when heated to the intense temperatures developed in the furnace. There- 
fore, the ceramics experiment station of the Bureau of Mines, Department of Com- 
merce, in codperation with Ohio State University, has been conducting an intensive 
study of the effect of furnace conditions on the so-called load test for the limit of strength 
ofarefractory. This work, now brought to a close, has yielded fundamental data on the 
effects of temperature, time of heating, rate of increase of temperature, and other factors 
affecting the physical condition of the brick. These data have been reduced to simple 
charts and diagrams, so the furnace operator can easily follow the reactions that may be 
expected for various conditions of operation, for a large variety of refractory materials. 


Refractories 


CALENDAR OF CONVENTIONS 


Organization Date Place 

Am. Assn. Advancement of Science Dec. 28-Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY 

(Annual Meeting) Feb. 8-13, 1926 Atlanta, Ga. 

(Fall Meeting) Oct. 1, 1925 New York City 
Am. Engineering Council Jan., 1926 
Am. Foundrymen’s Association Oct. 5-9, 1925 Syracuse, N. Y. 
Am. Gas Association Oct. 12-16, 1925 Atlantic City, N. J. 
Am. Soc. of Mechanical Engineers Nov. 30—Dec. 3, 1925 New York City 
Am. Zinc Institute April 27-28, 1926 St. Louis, Mo. 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, Pa. 
Common Brick Manufacturers Assn. Feb. 22-26, 1926 New Orleans, La. 
Mining and Met. Society of America Jan. 12, 1926 New York City 
Natl. Association of Manufacturers Oct. 26-28, 1925 St. Louis, Mo. 
Natl. Brick Manufacturers Assn. Nov. 2-7, 1925 St. Louis, Mo. 
Natl. Exposition of Power and Mechani- 

cal Engineers Nov. 30-Dec. 5, 1925 New York City 
Natl. Exposition of Chem. Industries Sept. 28-Oct. 3, 1925 New York City 
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Natl. Paving Brick Mfrs. Assn. Jan., 1926 
Natl. Safety Council Sept. 28-Oct. 2, 1925 Cleveland, O. 
Optical Society of America Oct., 1925 Ithaca, N. Y. 
Sand-Lime Brick Association Feb. 9-15, 1926 New Orleans, La. 
Natl. Society for Vocational Education Dec. 3-5, 1925 Cleveland, Ohio 
Natl. Exposition of Coal Mining Ma- 

chinery Dec. 2-5, 1925 Cincinnati, O. 


E. J. Bascockx 
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EDITORIAL 


ALLOCATION OF BUREAU WORK ON CERAMICS 
Field Laboratories and Plant Proving Should Be Continued 


Both of the federal bureaus, Standards and Mines,«have laboratories 
and research personnel devoted exclusively to ceramics. Both of these 
Bureaus are engaged in fundamental science and in empirical or applied 
science investigations; both are doing codperative work with associations, 
corporations and individuals; and both Bureaus are increasing in services 
rendered and in need for larger support. It is well that the economy and 
effectiveness of this arrangement be studied. 

Since both of these Bureaus are now in the Department of Commerce, 
Secretary Hoover has appointed a Committee to consider all phases of 
allocation of ceramic work in the two Bureaus. ‘This Committee is 
holding hearings, and in November it will have a special session at 
which delegates from the several ceramic organizations are to be heard. 
The Committee is composed of industrial leaders in lines other than 
ceramics, hence decisions made will be impartial. 

It is natural and not at all detrimental that each of these two Bureaus 
should not observe rigidly the limits set for each. A given amount of 
rivalry has been excellent. Competition is as vital to healthy develop- 
ment in research as it is in all other human affairs. The present arrange- 
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ment of having two Bureaus engaged in ceramic research each under 
separate direction is both practical and healthy but, theoretically, and 
perhaps, practically, it would be well to have all the ceramic work in 
the one Bureau if this can be done without stifling the ambitions of the 
bureau personnel which are now prodded by rivalry into doing their 
utmost. 

The two Bureaus are now and always have codperated in a friendly 
manner. ‘They have exchanged information and given freely to each 
other on request. The rivalry between them has been similar to that 
between two friendly manufacturers who exchange manufacturing in- 
formation but compete for territory and sales; both Bureaus have been 
on their toes producing results. The rivalry has been healthy. 

What little overlapping there has been in work undertaken by each 
Bureau has not been detrimental and fortunately the ceramic industries 
have not suffered in results obtained because of encroachments by each 
Bureau on the field defined for each by the organic acts. The Bureau 
of Standards has been the aggressor in this respect but it has cared so 
well for the tasks undertaken but belonging to the Bureau of Mines 
that no one has thought of protesting. Indeed, ‘‘though out of. order,’ 
their efficiency has justified the encroachment and the Bureau of Mines 
has ample scope not encroached upon. Both of the Bureaus have 
acquitted themselves in ceramics very admirably. 

When it comes to transferring all of the ceramic work to one or the 
other Bureau, as Secretary Hoover has proposed, the ceramic industries 
have a just reason for protesting because neither Bureau is qualified 
to do the character of work to which the other one has been devoting 
the majority of its attention. 

The Bureau of Standards is admirably qualified and situated to make 
investigations on standards, specifications of materials and products, 
and on simplification of product. They are better qualified to deter- 
mine the fundamental or scientific facts regarding ceramic materials 
and products. Qualities and standardization and abstract science work 
in ceramics are so broad, untouched and important fields of endeavor 
that it would be well that every support be given by the ceramic in- 
dustries to the Bureau of Standards in this work. 

In glass, vitreous enamels and pottery Standards has large opportu- 
nities of rendering valuable service. Past performances in these fields 
warrant giving Standards a larger and better trained personnel. What 
they have accomplished has shown the value that would accrue from 
more intensive scientific work in these fields. If every energy, every 
thought and every cent that could be made available were devoted to 
work in these lines the Bureau of Standards would place America in the 

lead in these fields. ‘To lessen their concentration on these investigations 
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by placement in Standards the ceramic work now being done by the 
Bureau of Mines would be defeating the very purpose for which the 
Ceramic Division of the Bureau of Standards is operated. 

The Bureau of Standards, as stated in the last Annual Report of its 
Director, has organized its personnel for and has paid attention more 
to the fundamentals required by the ceramic industries. To these, as 
the Director states, the effort of the Bureau of Standards should be 
directed. ‘T'o reverse this policy of the Bureau of Standards or to con- 
fuse it by enlargement so as to cover the ceramic work now being done 
by the Bureau of Mines would not only greatly lessen the effectiveness 
of Standards but lose the benefits now being derived by the ceramic 
industries from the Bureau of Mines. 

The Ceramic Division of the Bureau of Mines has devoted its atten- 
tion to mining, preparation, treatment and utilization of ceramic ma- 
terials. It has studied the means of economically employing ceramic 
minerals. ‘Ihe beneficiation and industrial use of clays of Georgia and 
Ohio, of talc, cyanite and dolomite have been studied and carried through 
and proven in manufacturing. 

Study of the economic use of coal and of oil in kilns was only started 
but the fundamental facts disclosed and the industrial proof made 
justifies continuance of these fuel studies. 

The novel and distinctive work done by the Ceramic Division of the 
Bureau of Mines has been the proving on plant scale production and 
under plant conditions the determinations made in the laboratory. 
The Bureau of Standards has not and would not, without amendment 
of its policy, undertake plant proving of its investigations. 

It has been questioned if this plant proving should not more properly 
be done by the industries. We believe not. 

In the first place, the investigators, fundamental and applied, need 
the opportunity of bringing their work through to industrial applica- 
tions, thus making evident to them the discrepancies in their findings, 
preventing malconceptions and showing the character of fundamental 
data most needed. 

In the second place this plant proving checks the laboratory findings. 
No laboratory work, no matter how closely it might simulate plant 
conditions, can be trusted to develop all of the factors which must be 
controlled in economic plant production. 

For instance, for years scientists and plant technologists have sought 
ways of making refractories from dolomite. Brick and slags standing 
excellently the laboratory tests and even proving well in trial use, have 
from time to time been produced. The results of several researches 
involving fundamental studies of the reactions, the compounds formed, 
the variations in product made by different heat treatments, the effect 
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and efficacy of various binders, etc., have repeatedly been considered 
as finally showing how refractories could be made from dolomite. It 
was not until the Ceramic Division of the Bureau of Mines made plant 
scale studies concurrently with their fundamental researches that any 
degree of success has been attained. No industrial concern indepen- 
dently has solved the problems, and the history of the work on dolomite 
in the laboratories and in the plants makes plain, we believe, that neither 
a federal bureau nor an industrial concern independently would have 
found the several factors and combinations of factors which affected 
the utilization of dolomite as a refractory. It has required men trained 
to do fundamental science research observing not only product qualities 
as affected by variation in plant practice but also product qualities in 
reference to conditions in use. 

We believe firmly that if the government discontinues plant proving 
of its investigations the Bureau investigators will be less qualified to 
render service by their fundamental researches and that the industries 
would not and could not make plant application of the results of the 
fundamental researches made by the Bureaus. 

Then, too, we believe in the federal bureau having stations located 
in the industrial centers. We believe in a great central laboratory for 
the fundamental researches leading to standards and specifications but 
not for application of science to the beneficiation and economic use of 
minerals and of ceramic products. We believe strongly in field stations 
and in the Bureau men proving their work under plant conditions. 

We agree with Secretary Hoover in the possibilities of larger returns 
from concentrating all the ceramic work in one Bureau but we would 
urge strongly against discontinuance of field stations and employment of 
laboratory cars. Especially do we believe that the work of bureaus 
would be of much less value to the industries if the bureau men should 
discontinue plant proving of laboratory findings. We believe in econ- 
omy and efficiency of the laboratory men carrying through to plant 
production basis rather than having the bureau men limited to labora- 
tory investigations and depending upon technical men in the industries 
for proving and making application of the bureau results. 

For altogether too many years have the bureaus been content with 
small scale empirical investigations, and for too long a while have they 
divorced the fundamental and the applied. We plead for plant prov- 
ing by men capable of checking or finding the fundamental causes for 
behaviors of materials and products under plant conditions, and for 
the doing of this in field laboratories where the maximum of collabora- 
tion with the industrial technologist can readily be secured. We are 
not in favor of the government doing all of the ceramic investigation 
in one great central laboratory. 


PAPERS AND DISCUSSIONS 


THE MANUFACTURE OF LEADS FOR THE MECHANICAL PENCIL 


By RoBERT Back 


The fashioning of materials into marking leads is one of the oldest ceramic 
industries, yet practically all there is in the literature are brief references, 
and the formulas suggested are quite impractical. ‘The literature contains 
little not found in encyclopedias. Recently some trade journals in this 
country and foreign countries have had narrative descriptions of processes 
for making the lead sticks and the wooden casings, 

The mechanical pencil has revolutionized methods and formulas for 
making leads. ‘The severe specifications of size and strength of lead for 
mechanical pencils make efficient production of them far more difficult 
than of lead for the ordinary, wood-encased pencil. The various hardnesses 
of lead for the ordinary wooden pencil results simply from variations in 
proportions of the materials and in the diameters employed. ‘The diam- 
eter of the lead in mechanical pencils is of first importance in developing 
a practical formula. 

The industry is purely ceramic, regardless of the kind of leads. Ceramic 
materials and many organic materials are used. A thorough understand- 
ing of the fundamental principles of ceramic materials and material com- 
pounding is necessary for successful lead manufacturing. Control has 
to be had of plasticity and binding power of the materials, and drying 
behavior, shrinkage and firing of the mixtures as well as of grinding, puri- 
fying, mixing, screening, filter-pressing and pugging. 

The materials used in the manufacture of black 
leads are (1) a blend of plastic binding clays having 
definite working properties and firing behavior for 
the various degrees of hardness, (2) graphites, both flake and amorphous, 
blended according to the quality of leads desired. 

The proportion of flaked graphite which can be used is limited. Even 
300-mesh flake graphite reduces the binding power of the fine-grain plastic 
clays relative to the binding power of the same used with amorphous 
graphite. Especially is this an important consideration in the smallest 
diameter leads, those having a diameter of 0.0460 inches. Obviously, the 
larger the diameter of lead the higher can be the content of flake graphite. 
It is desirable to use as much flake graphite as possible for it imparts 
smoothness and ease of slip. 

The clays and graphites used for black lead must be freed from all 
gritty material. 


Colored Leads 


Materials Used in 
Black Leads 


For colored leads similar clays are used but 
their firing behavior is not important as colored 
leads are not hardened by firing. Gums, mineral waxes, vegetable tallows 
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and synthetic organic compositions are used to harden colored leads. 
Quite naturally, black graphites are not used in colored leads. The 
smoothness or ease of slip in colored leads is obtained from the finest 
ground talcs, micas and synthetic organic materials. 

Mineral pigments and aniline dyes are used as coloring in the leads. 
Purity in case of some of the materials is of greater importance in the 
colored leads than freedom from grit is in black leads, because impurities 
interfere with the working and forming. of the lead. ‘The shrinkage and 
final strength and perfection are affected by certain impurities. 

The manufacture of 
hardened colored leads 
for mechanical pencils 
is by far more difficult 
than the manufacture 
of equivalent fired 
black leads. Those 
colored leads which ap- 
proximate the writing 
qualities of the fired 
black leads are the most 
difficult to manufacture 
to exacting size limita- 
tions, strength specifica- 
tions, etc. 


Manufacturing 
Processes 


Leads of crayon com- 

Fic. 1. position and the larger 

diameter leads of high 

wax and grease composition are manufactured by a simple extrusion or 
by casting in molds. 


The clays are aged in storage to develop maxi- 
mum plasticity and bonding power. They are 
made into slip by grinding in porcelain-lined pebble 
mills with deflocculating reagents. ‘They are then pumped to a battery 
of thirty settling tanks. Satisfactory separation of the gritty material 
results after four to six days’ standing. 


Preparation of 
the Clays 


The grit-free deflocculated clay is syphoned to 
pebble mills where the graphite additions are made 
and the batch ground. ‘The time for grinding is exceedingly important, 
and varies with the physical condition and the percentage content of the 
flake graphite in the batch, 


Batch Mixing 
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On completion of the grinding, additional water is added to facilitate 
pumping and screening through 300-mesh phosphor bronze shaker screens. 
The tailings are returned to a tank below the pebble mill. 

Figure 1 shows an upper tank which serves as a 
batch storage. In the double blunger tank below 
it flocculating reagents are added to the batch. 
The batch is then thoroughly beaten to a uniform mixture. 


Filter Pressing 
and Pugging 


The lead mixture for best writing quality presents a most difficult prob- 
lem in filter pressing. It is plastic and compact. ‘To press water from 
it is very difficult. As | 
the pressure builds up in 
the press the impulse of 
the pump has to be re- 
duced to a minimum, 
otherwise it would invari- 
ably break the cakes and 
cause the press to leak 
under the finishing pres- 
sures of 250 to 300 lbs. 
per square inch. To 
filter press lead mixtures 
‘successfully an auto- 
matic pressure regulator 
was designed. This 
regulator gives sufficient 
resistance against the 
pulsations of the pump 
to give satisfactory even 
flow even with pumps Fic. 2. 
having excess capacities 
and reduced strokes. In the line to the press there is an extra large 
expansion chamber to further reduce pulsations. 


The filter cakes are put through a vertical type pug mill. ‘The material 
is extruded in the shape of plugs about 2 inches in diameter. Three or 
four trips through the pug mill give the desired uniformity in moisture 
distribution. ‘The plugs are then stored in stoneware crocks under tight 


cover.! 


1 Acid and alkali resisting paints and other metal protective coats fail to preserve 
the iron settling tanks, blunger tanks, pug mill, etc., from corrosion. It was found that 
an application of an alcoholic solution of copal seed gum to perfectly clean metallic sur- 
face gives a satisfactory and lasting coat. Asphalt coated wooden tanks would serve 
better. 
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The equipment employed for reducing the mois- 
ture content of the 2-inch plugs to that required 
for satisfactory press extrusion has been designed 
to obtain uniform moisture distribution. Wahl Eversharp leads are manu- 
factured within diameter limits of variation of only .001 inch. ‘The diam- 
eters of the leads would not come within this lim t if the moisture varia- 
tion from time to time should cause the pressure gage on the hydraulic 
press to show a variation of 1/, ton on a ram of 20-square inch cross-section. 
In the production of leads dependence must be placed on the equipment 
and processes for assurance of being within dimensional limits, for piece 
inspection is not prac- 
tical where the pro- 
duction per month is 
some 250,000 gross 
sticks of leads. 

Figure 2! is a view 
down the aisle where 
the lead batches are 
dried and where the 
plastic lead coils are 
formed through dia- 
mond diesin hydraulic 
presses. 

In the foreground 
are stoneware crocks 
in which plastic lead 
plugs are awaiting 
transfer to one of the 
four humidity drying cabinets just opposite the man in the aisle. The 
humidity cabinets are separately controlled with thermostats. ‘The hu- 
midity driers for the heavy lead plugs are designed to have no circulation 
of air, whereas those for the formed leads have air circulation. Drying of 
the plugs is slower where there is so little air circulation but case harden- 
ing and excessive drying of the ragged parts of the plugs are thus avoided. 
The humid air fed into these cabinets leaves the cabinets only through the 
minute cracks at the doors, etc. 

The man in the foreground is unloading a tray of plugs taken from the 
drying cabinet. They will be put through a small machine similar to a 
meat chopper. ‘The material is reduced to pellets about !/g inch x !/2 
inch. 


Conditioning and 
Forming 
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1 The illustrations are from the lead plant of the Wahl Co., Chicago, which plant 
is equipped to manufacture 250,000 gross sticks per month of standard leads in black and 
colors. 
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A load of 250 to 300 pounds of pellets is placed into the revolving and 
tilting drier screen seen in the right foreground of Fig. 2. A fan shaped 
duct conducts humid air to this screen. A good circulation of air of low 
drying efficiency through the tumbling pellets causes them to dry very 
uniformly. Dust particles, which granulate off the ragged ends of the 
pellets, pass through the screen into a bin below. ‘This avoids excessively 
dried small particles which would cause hard spots, spots of excessive 
diameter and points of weakness in the finished lead. ‘The tilting arrange- 
ment permits the screen to empty itself. 

The man standing at the first hydraulic press is tamping small pellets 
into one of the press cylinders. 

The girl is testing the shrinkage by rapidly drying straightened lengths 
on an electric hot plate. A record of this is made and goes along with 
each lot of 25 gross of lead until all work on the lot is completed and it is 
ready for packing. ‘This rapid drying does not give the true shrinkage. 
It is indicative of what the production shrinkage will be. This testing 
likewise affords a check on the wear or any change in size or shape of the 
diamond die piece. 

In Fig. 3 is a close-up of one of the lead presses, 
showing the control equipment. ‘To the left is the 
tamping rod; at the center is 
the plunger which forces the 
lead through the die plate, 
holding, in the case of black 
lead, one diamond die. Below 
is a pan receiving the coil of 
lead and just above it a whirler 
device to direct the lead strand 
into a perfect coil, To the 
right, just above the base of 
the press, is a control lever, 
and just above it a worm gear 
attachment with which the 
finest adjustment of pressure Fic. 4, 
and speed of coil forming is 
effected. On most of the presses the control is obtained with needle 
valves. The fine adjustment device shown here, however, is the better of 
the two controls. 


The Presses 


To the rear in the center of Fig. 3 is a steam 
jacketed, phosphor bronze lined dough mixer, in 
which the indelible lead mixtures are worked up 
toa tough consistency. ‘The indelible lead mixture 
is then transferred to the special three roll mill, shown in the left fore- 


Equipment and 
Method for 
Indelible Lead 
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ground, to complete the drying to the point required for introduction of 
the material into the lead forming press. For colored and indelible leads 
the three roll machine, therefore, replaces the filter press. 

The various colored lead mixtures also are conditioned and rendered 
uniform on rolls. These colored mixtures are prepared in small pebble 
and stone mills similar to those used in the paint industry, some of which 
will be seen in Fig. 4. The stone mill mixtures require preliminary drying 
before going to an agitating machine, known as a pony mixer, from which 
the semi-fluid mass goes to the large three roll machine. 

In the foreground of Fig. 4 two operators are shown coiling indelible lead 
from a pan onto a rotating drum. 


Hic: 5: 


The second girl from the left in Fig. 5 is cutting the dried black leads 
at one end of the four special cutting machines employed for this work. 
Whereas indelible and colored leads are sawed, the black, unfired leads 
are cut by means of roller knives under spring tension and perfectly 
guided in grooved slots. ‘The automatic machinery used for loading the 
finished leads, in order to operate, requires that the leads do not vary 
more than '/¢4 inch in length. The leads are taken from the humidity 
cabinets before they become bone-dry. ‘This avoids excessive breakage 
and jagged ends that might result if they are too dry. 

The three girls at the bench in the right foreground are rejecting short, 
broken and any other imperfect leads. ‘The cut leads are placed in con- 
tainers. A box load of five of these containers constitutes a crucible load 
for the furnace. 
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After the leads have been transferred to clay- 
graphite crucibles boxes, and the covers sealed, © 
they go to the furnace room, one corner of which is shown in Fig. 6. Each 
crucible box holds approximately 250 gross sticks of leads and eight of these 
boxes constitute a furnace load. ‘The fired leads of one furnace load has 
a retail value of $3600, priced at 15c per dozen sticks of leads in the Red 
Top Eversharp lead boxes. An average of three firings per day are made, 
five days a week, throughout the year. 

A battery of two furnaces is used, in the first one of which the leads 
are brought up from a temperature of approximately 200°F through a 
clay dehydration temperature of about 1200°F. 

The eight crucibles are then 
transferred from this furnace 
to a second one where the firing 
is continued on up to tempera- 
tures from 1700° to 2100°F in 
accordance with the degree of 
lead being made. A shift from 
one furnace to the other is 
made to gain the advantage of 
saving furnace cooling time for 
the successive firings. ‘This 
procedure also proves to be 
easier on the furnace linings 
and hearths. 

The furnaces were specially 
built. The hearths are car- 
borundum specially designed 
with resting blocks on which Fic. 6. 
the crucibles are placed. ‘The 
feeding fork is operated on a turntable and mounted on a truck to facilitate 
the transfer of the furnace loads, as well as the removal of the hot crucibles 
from the furnace room to cooling chambers in the next room adjoining. 

The outside surfaces of the crucible boxes are glazed, thereby increasing 
the life of them. ‘The sealing material is a blend of suitable refractory 
clay and other ingredients to produce just sufficient porosity to permit the 
escape of the gas without the danger of oxidation of the graphite. 
Graphite Ash Effect Whereas pencil leads are composed of just two 
Firing Schedule general classes of materials, clays and graphites, 

yet the blends of clays and the blends of graphites 
employed make standardizing of the firing process difficult due to the firing 
behavior of the ash material that is ever present in even the best of graphites. 

Appreciable reduction in the percentages of ash in the graphite is pos- 


Firing 
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sible by the well-known process of Walter E. Trent for purifying coal, 
etc., but it is perhaps impractical to expect more than about 50% elimina- 
tion of the ash. Graphites for which the ash exhibits objectionable firing 
results had better be replaced .by other graphite more suitable. 

Knowledge of the initial temperature of vitrification and the temperature 
range of vitrification before overfiring is reached for this graphite ash is 
most important, particularly where the lead diameter is small. When 
vitrification of ash must be contended with firing temperatures employed 
generally are above that at which the ash vitrifies and overfires. 

Leads of larger diameter which permit of higher percentages of clays can 
be fired to lower heats. For small diameter lead the lower temperature 
firing may result in ample strength but too harsh a quality, or satisfactory 
quality and insufficient strength. A guiding knowledge of firing behavior 

of graphite ashes is 
therefore important 
for blending graphites 
to obtain a uniform 
product. 

The total ratio of 
the graphites to the 
clays for the various 
degrees of leads is de- 
pendent upon getting 
a satisfactory blend of 
the graphites. Ma- 

Fic. 7. terials which will 

make a most satisfac- 

tory lead of .076 inch and larger diameters will not necessarily do so for 

an .0465 inch diameter lead. A premature strength at a certain heat 

treatment results partially from the initial sintering of the clay but 

primarily to the earlier vitrification of the graphite ash. ‘This early 

vitrification of graphite ash produces a harshness in lead with low strength 

that would be standard for the softer leads. ‘To control within .001 inch 

variation in diameter requires a knowledge of variation in firing treat- 
ment of the graphite ash. 


Testing and Inspection 


In Fig. 7 is shown a section of the department where lead diameter 
measurements are made and cross breakage strength of the fired leads is 
tested. The fired leads are then soaked in wax mixtures. After solidi- 
fication of the wax the cross breaking test is again made and a test made 
for writing quality. The writing quality test consists of writing a few 
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words, always using the same quality of paper. Diameter testing is made 
with Brown and Sharpe micrometers. Should rejection be necessary it 
would be found that either a crucible box has become defective or the 
thermocouple protection tube needs replacement or some of the control 
instruments are not operating perfectly. Control of the manufacturing 
processes rightly deserve the burden for errors. Control must be positive 
throughout the process if leads dre to be profitably made to exact or close 
specifications. 

The man in Fig. 7 is at the waxing cabinet where 
fifty gross units of the fired leads are soaked for 
a given time in a suitable wax mixture according 
with the degree of lead. After sufficient drip the leads are placed in the 
heated, rotating tumbler shown in the left foreground. Hardwood saw- 
dust of definite fineness is tumbled with the leads to reabsorb the wax from 
the surfaces of the lead to prevent the leads from sticking together. 

After sifting the leads from the sawdust they are placed into a second 
shaker where the leads are polished. A permanent polish could be made 
only by aging sufficiently for the maximum exudation of wax on the 
surface before subjecting the leads to a polishing treatment. The grayish 
color due to excess wax or lack of polishing has no important bearing on 
the quality or strength of the lead. Softer grades of leads will show this 
wax accumulation more than the harder grades. 

The waxing treatment of colored leads is very much more difficult with- 
out changing strength and diameter of the colored leads. Waxing of these 
leads is primarily to coat them, making them less absorbent to moisture. 
Practically all makes of colored and indelible leads will soften and swell 
materially under certain conditions of temperature and humidity, such 
as in a man’s pocket during the warmer months of the year. 


THE WAHL Co. 
Curcaco, In. 


Waxing and 
Polishing 


NOTE ON AN UNUSUAL CASE OF WARPING OF FLAT WARE IN 
THE GLOST KILN 


By Tuomas A. SHEGOG 


This case occurred purely by accident. It became necessary to use a 
different glaze for decoration considerations from the ordinary type of 
glaze in regular use. 

So I tried out a glaze which was given several years ago by a very well 
known English ceramist in which, instead of feldspar, we used Cornwall 
stone and instead of boric acid we used borax. 

The composition of the glaze was this: 
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That is the composition of the frit, which I only write down for the 
purpose of showing that in addition to borax and no boric acid, we intro- 
duced soda in the form of soda ash. I do not know why, but you will see 
the effect that produces in the molecular formula. 

The molecular formula for that glaze is: 


0.262 PbO 
0.340 Na,O 2.822 SiO» 
(846 CaO 


0.230 B2O3 


The alumina is almost exactly one-tenth of the silica and the oxygen ratio 
is 3.44/1. 

Perhaps the most striking difference between it and the usual glaze 
is the very abnormally high content of soda and the correspondingly low 
content of potash. 

We took some ordinary seven-inch plates from stock and after dipping 
in this glaze we fired them in the glost kiln in three saggers, 5, 8 and 13 
high, respectively. ‘These saggers were fired in the second ring, which is 
our usual practice. 

I should say that the absorption of the biscuit ware varied from 7.5% 
to 9%. 

These were placed with one stack in each of the saggers, and a second 
stack in each case with similar ware was dipped in the regular glaze. But 
when the kiln was drawn, I was amazed to find that in every single case 
the plates were twisted in the most extraordinary fashion. 

The peculiarity about it is that the second stack dipped in the ordinary 
glaze and fired in the same saggers was perfectly straight, and so also was 
the ware through the rest of the kiln. 

To confirm that, I took another series of plates and repeated. Con- 
ditions were exactly the same; but in this case the glaze was matured a 
little better; the fire was a little higher. The plates were very much 
straighter although they were still warped. 

On the very crooked ones the glaze was by no means matured. In the 
second series they were still underfired but more matured than the first. 

It must be that the warping was due to the glaze, since it was the only 
variable, and I was at a loss to explain the action to myself. The only 
explanation that I could find for this was as follows: 
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At the time the body is in the glost kiln the body softens slightly and 
when the kiln begins to cool, if the glaze solidifies before the body has be- 
come entirely rigid, the contraction of the glaze might be sufficient to pull 
the still soft body out of shape. 

This explanation is not convincing; it does not entirely convince me. 
I have spoken of the occurrence to a great many ceramic friends but 
none could even suggest an explanation or had ever seen anything of the 
sort. before, so for that reason, I brought it before the SocrEry in the hope 
that some of the members may have had similar previous experience or 
may be able to suggest a better explanation than my own. 

There is just one other point I would like to mention. If my explana- 
tion is correct as to the cause of the warping it would seem probable that 
the glaze (on the first series especially) would be in a state of high tension, 
and therefore very liable to craze, especially as it is immature. But that 
is not the case at all. That glaze has not crazed after heatings to 200°C, 
with intermediate dippings in water at 15°. ‘That seems to knock my idea. 

In the second series of experiments, although the glaze is better ma- 
tured and there is less warping, the ware is much more liable to craze, and 
invariably the piece is crazed on the second dip. 

I leave it now in the hands of the members, and I shall be very glad 
indeed if anybody can suggest an explanation of this thing which has 
puzzled me for a long while. 


e 
SEBRING, OHIO 


Discussion 


E. ScuramMM: Mr. Riddle, did you not do some work showing the 
effect of the glaze on tensile strength? 

F. H. Rippix: ‘That was making small tensile test pieces and glazing 
them with different types of glaze and determining the strength. With 
a glaze that fits the body the strength is materially increased while with a 
poor fitting glaze the piece would show a much lower tensile strength than 
the specimen with no glaze on it whatever, indicating that in small pieces 
the fit of the glaze is very important, also making a very nice method of 
determining which glaze really fits the body best. That, though, does not 
explain the drawing or pulling that the glaze must be doing in Mr. She- 
gog’s case. 

A.S. Warts: It may just be a coincidence, but in the plates that have 
passed through my hands in the last few minutes, I observed that the 
warped plates all are distinctly yellow. Now I can only interpret that in 
one way, so far as my observation of this problem goes, and that is that 
the warped plates in the bisque were not fired as hard as the straight plates. 
Did you make any determinations to know what their porosity was? 

T. A. SHEGoG: ‘They are all between 7!/, and 9% absorption. 
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A. S. Warts: If the yellow plates were more porous warping might 
occur from the soluble salts in the body, absorbed from the frit. I think 
it is worthy of very distinct consideration that all of these plates that are 
straight are much whiter than the plates that are warped. 

T. A. SHEcoc: I think that must be purely accidental. The plates 
used for’ both series of tests were taken at random from stock and the 
glaze was the same batch; all were dipped in the regular way. 

A. S. Watts: I am not offering this as a solution—it is merely an ob- 
servation. Why are the straight plates white and the crooked plates 
cream? I have seen instances where the presence of a certain amount of 
soluble salts in a body developed distinct warping when they came to the 
last stage of firing, and I merely make that as a suggestion which may 
throw some light on the problem. 

S. RusoFF: With reference to the tensile strength, some few years ago 
we had considerable warpage and in making an absorption test of some of 
the glazed tile, the same sized tile, I noticed quite a difference in the absorp- 
tion between the straight tile and the warped tile. With this thought in 
mind, a set of trials were made using the same dust but giving a portion 
more pressure. Firing the trials at the same heat we found a considerable 
difference in the warpage of the tile. The more compact the body the 
less warpage we had to contend with. 


CLAY STORAGE! 


By Roy A. HorniInG 


Advantage, construction, equipment and operation of clay storage for brick plants 
are related. 


Clay storage is a worth while consideration by any one interested in the 
manufacture of heavy clay products. The trouble has always been that 
most heavy clay products such as brick and tile can be made without 
it. However, it seems to me that more and more this subject is finding 
its way to the attention of the progressive manufacturer and if the benefits 
to be derived from it are fully understood there will be more storage facilities 
built. 

Perhaps the best recommendation for the clay storage is the man who 
operates one that is properly designed. However, there are many who 
do not have one and are not familiar with its advantage. The advan- 
tages of a clay storage can be divided into two classes, the two over- 
lapping toacertain degree. (1) Complete unification of clay digging and 
preparation. (2) More uniform mixing of the clay. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocIETY, Columbus, Ohio, 
Feb., 1925. (Heavy Clay Products Division.) 
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(1) What does complete unification of clay digging and preparation 
mean? It means operating your clay digging and preparation as a separate 
and distinct unit. How many employ power shovels? How many see 
every day a shovel capable of digging two times, three, or even four times 
the amount of clay that the plant actually uses? The clay storage makes 
it possible to utilize this extra capacity to a better efficiency. If it is 
possible to dig sufficient clay in four hours to operate ten, why not do it? 

This allows that particular unit more flexibility in operation as well as 
many outstanding economies in labor and overhead. How often have 
you seen a steam shovel, four or five men, a locomotive, in fact the entire 
clay digging equipment stand idle for an hour waiting for some one to 
make a minor repair in the mill? Likewise, how many times have you seen 
twenty-five men waiting for clay to come from the clay pit? Now would 
it not be better to have a clay storage in between these operations? ‘That 
is where a direct economic saving can be effected. The wages of one or 
two men operating a clay storage will more than be offset by even a few 
hours loss of production. 

Have you ever seen days during the winter when you yourself would 
not think of wanting to be out; yet you must have the pit crew out if you 
want to make brick on these days. Humanity has some rights even in 
a clay plant and this phase should be given consideration. It is pos- 
sible with a clay storage of proper design to choose to a certain extent the 
days on which you dig clay. ‘This not only proves a saving in the cost but 
also may save many a delay due to wet, frozen or icy clay. I visited a 
clay plant last year whose capacity was 100,000 per day. I visited them 
during a rainy period of a few days; their production had dropped to less 
than 40,000 per day. ‘The feeders would not feed their clay in such a wet 
condition. A clay storage would have been a life saver for this plant. 
One-half mile away another plant was working, making 110,000 per day, 
had a clay storage and made their capacity each day. In one case the clay 
pit men were sliding and slipping around the pit trying to get a little clay 
dug, in the other case the pit crew was repairing their equipment. Which 
of these two was the gainer? 

There is always much work to be done as an accessory to the actual 
digging of clay such as stripping, shooting, moving track, etc. How 
many plants employ a separate crew of men for this work, where if the full 
capacity of their digging equipment was utilized, enough time would be 
left to take care fully of a great portion of this extra work. I do not say 
that in every case clay pits are run inefficiently. I only know what I have 
seen and I might say I have seen very few which were efficient even 
up to 50%. 

Some plants find it necessary to operate with a mixture of two kinds of 
clay and in order to do this have two complete crews of clay pit men, one 
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for each pit. ‘This often can be reduced to one crew by using them at one 
pit one-half day then moving them to the other for the rest of the day, 
putting the clay in the storage; and by proper distribution it can be mixed 
even better. 

(2) The advantages pointed out so far are purely economic. Nothing 
has been said about the improvement of the ware. Quality of finished 
ware begins at the clay pit. Rarely if ever will a clay pit run uniform from 
the top to bottom, or from end to end. The variation may even be so 
great that two successive hours running will not produce the same clay. 
However, if an average of a day, week or month could be taken, it would 
be found that a composite sample of the clay would be about the same from 
day today. ‘Thus, by using a suitable storage, the clay could be so mixed — 
that a very uniform run could be secured. 

Much of the trouble in heavy clay products can be traced back to the 
variation in the clay from hour to hour or day to day. Clay dug and re- 
handled through a storage seems to act entirely different from clay dug 
directly from the pit. This is due to several reasons. The moisture con- 
tent of the different strata of clay becomes uniform. There are small 
lumps of dry material and some very moist. When these are put into 
storage the clay with the most moisture will yield to the absorption of the 
less moist and in addition to this there is much evaporation. ‘The fact 
that the clay lays for some time ages it to a certain extent, apparently mak- 
ing it work more uniformly when used. 

By proper distribution of the clay in the storage shed any desired mix- 
ture can be obtained. ‘This question of distribution should be carefully 
guarded as it is very easy to put clay into storage and take it out exactly 
as it was put in, effecting very little mixing if any. 

What value can be placed in the storage shed as a mixing proposition? 
This depends entirely on the character of the clay put into it, also the pre- 
liminary preparation that has been put on the clay. Clay should have 
some preparation before going into the storage shed. It should never be 
stored, in my estimation, as it comes from the bank. Clay coming from a 
bank as a rule will have a great many large lumps in it. These lumps 
should be reduced to a small size since there is a tendency for lumps to 
separate from smaller material when dumped into a pile. Better yet, all 
the clay going into storage should be prepared for its final use if possible 
to doso. ‘That operation being done the grinding unit can work indepen- 
dent of the manufacturing units. Sometimes it is advisable to have the 
storage divided into two divisions: one to care for a reasonable amount 
of freshly dug clay, then after grinding to its proper size, another larger 
storage for ground material. This may prove to be a decided advantage 
in some cases, and especially is this true where fine grinding is required. It 
may be an economical arrangement to run the coarse grinding plant along 
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with the digging, setting up a fine grinding unit to run 24 hours per day. 
There is much room for improvement in the matter of digging, handling, 
preparing and storing of clay. Many economies may be effected and many 
improvements may be made in the qualities of the finished product before 
any real manufacturing is begun. 


Types of Clay Storage 


Plant requirements should be studied with utmost care and a stor- 
age built that will meet conditions of each particular plant. Its design 
depends, first, upon the nature of the clay, second, on the amount of storage 
needed, and third, the conditions in which the clay is to be stored; clay 
storage systems can be made to cost whatever you desire above a minimum 
amount. Just how many refinements you care to put in them regulates 
largely what they cost. I have seen storage piles entirely exposed, clay 
being piled up by cranes and being removed by steam shovels. I have 
seen them piled by cars and removed by cars, piled by belts and removed 
by cars, and vice versa. However, the most successful ones use belt 
conveyors to put it in and belts to take itout. Conveying equipment costs 
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money and much money can be spent or saved by properly designed clay 
conveying equipment. 

For instance, a conveyor designed to handle large lumps of clay will 
require a wider and heavier belt than one designed to carry ground material. 
A 24-inch belt costs 33!/3% more than an 18-inch belt, and an 18-inch belt 
costs 50% more than a 12-inch belt, etc. Not only do the belts cost more 
but wide equipment costs more than narrow. ‘This phase should be thor- 
oughly studied to determine the most economical size and speed. 

Last year we built and equipped a clay storage system that I am going 
to describe briefly. This system stores ground clay ready for use and 
consists of an overhead 18-inch belt running on a steel slide. Running 
in an opposite direction is a moving scraper, which acts as a distributer. 
The height of this belt is 30 feet above the bottom of the storage; it passes 
through the middle of an open-sided shed 60 feet wide. ‘This allows us to * 
pile clay 25 feet high. Allowing the clay to run to its natural angle of 
rest makes a pile 60 feet wide. The speed of this moving scraper is ar- 
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ranged so that it will pass over the entire range of the pile for each car load 
of clay. As an example, you want to distribute the clay over 100 feet. 
A car load of clay requires 4 minutes to grind, then your scraper should 
pass over the full 100 feet in 4 minutes or travel at a rate of 25 feet per 
minute. That means that each car will be distributed over the full length 
of the pile. The power required to pull this scraper at that speed is very 
little. It may be run directly off the conveyor belt or driven independently 
by a motor. 

Through the center of this building below floor level is another conveyor 
running on steel plates; this conveyor is covered by means of a wooden 
plank about 12 inches long and 8 inches wide. As the clay is worked out 
the planks are removed and the clay dragged in by a hoe. This gives a 
cut through the pile which at an angle of 45° on each side of the center 
leaves the side stand. ‘This makes available a section of about 312 square 
feet or about 312 cubic feet of clay per foot of shed. If trimming is 

needed it is very simple to run the sides in 

Ae ces Eo , by means of a portable conveyor. 
SS ee FE a The conveyor for moving the clay is a 
wy | “J 24-inch belt running on steel plates. This 
ESA, makes a dirt proof conveyor. No clay can 
PUTO oe Spill into the pit below the pile. “The return 
a idlers can be bolted in the bottom of the 
: \. Steel plate steel trough which makes a very neat and 
Nee Te edenbrackers, © CL@AN.COMVeyor pit. ‘The cover for the con- 
Fic. 2. veyor pit is a 7-inch reinforced concrete 
floor and the conveyor trough is bolted to 
this floor thereby doing away with all posts or frame work for the conveyor. 

This particular storage shed cost with conveyor complete is $4500.00 and 
will hold enough of clay to make 1,000,000 bricks. One man will remove 
sufficient clay if it is ground for 8500 bricks per hour. ‘This storage was 
put in with the clay grinding plant behind it so that we are really storing 
the clay and taking it out with no extra men as by moving the grinding 
units we saved one man. ‘This particular system might not be adaptable 
for another plant. Before building a storage the whole proposition should 
be surveyed to find out what is most practical. ‘The system just described 
might be termed the open shed system where the clay forms its own re- 
taining walls. 

A much nicer but more expensive system can be built using concrete 
retaining walls and sloping floors whereby all the material can be re- 
claimed. However, as I have stated, each individual problem should be 
‘taken up and solved to meet the individual needs. 

In the system just described the overhead belt runs over the clay shed 
and continues on to the pug mill so that at any time the clay can be passed 
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right on to the machines and not go through the storage. An elevator at 
the reclaiming belt elevates the material back on to the overhead belt going 
to the pug mill. The cost of operating this shed as far as labor is concerned. 
is no more than our former system. However, the charges on the equip- 
ment run up an item of expense which as near as we can tell amounts to 
about 15c per thousand. ‘This cost would depend a great deal on the 
production. In our case it is based on 10,000,000 per annum. However, 
when the saving in production and quality is calculated, a clay storage can 
easily pay its own way in every respect along with a dividend on the invest- 
ment. 

We desired to allow our clay to dry to a certain extent. ‘That is really 
why we built an open-sided shed as shown. Being open with steep roofs the 
circulation of air is very rapid giving a great deal of drying effect. This is 
perhaps as cheap a shed as can be built as there is very little to it but a roof. 

One should bear in mind that no wood should be used where it will be in 
the clay, for sooner or later it will rot. The shed that I have just described 
has no wood below the roof trusses; it is all steel and concrete. 

The object of this paper has not been to give any unique system of clay 
storage but rather to bring a little more thought about its use and ad- 
vantages that we may make better ware. I have tried to bear in mind 
that I am not recommending any particular type of storage as that should 
be designed for each individual plant to meet its own peculiar needs. 


LANCASTER BRICK Co. 
LANCASTER, Pa. 


PLANT MANAGEMENT METHODS! 


By O. J. WHITTEMORE 


Statement of the Problem 


Methods used in the management of heavy clay products manufactur- 
ing plants must necessarily vary with the circumstances and conditions 
peculiar to each individual plant. As it would be impossible to discuss 
different methods of handling similar operations all the way through the 
complete process, I will discuss principally those methods which at pres- 
ent are most familiar to myself; those which I have developed and used in 
the management of the two plants of the Sheffield Brick & Tile Company, 
located at Sheffield, Iowa. 

In the past several years, the business depression in our territory, 
Iowa, Minnesota, Nebraska and South Dakota, has affected our business 
enough so that one plant’s production is sufficient to take care of the needs 
of the trade. ‘This condition has made plant operation more difficult, as 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocIgTY, February, 
1925, Columbus, Ohio. (Heavy Clay Products Division.) 
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all of our many varieties of shapes and sizes must be made at one plant and 
on one machine, where otherwise, one class of shapes could be made at 
one, and the other class at the other plant. The difficulties from this 
forced manner of operation are obvious. My paper will cover more par- 
ticularly the subject of maintenance of production in one plant producing 
a wide variety of wares. 

We manufacture all the sizes of drain tile from 4 to 12 inches, inclusive, 
common brick, smooth and matt-faced face brick, common building blocks, 
matt-faced and plain load-bearing blocks, the accompanying items of jamb, 
corner and sectional blocks, partition and floor blocks from 3 to 12 inches 
in width and furring blocks. 

The difficulties incident to plant operation with these conditions are 
divisible into two classes, namely, those affecting the men, and those 
affecting the equipment. Changing of the men from one ware to another 
slows up their efficiency at the time of change. The changes necessitate 
many additional dies, cutters, machine heads, spacers, texturing machines 
and pallets, and these cause much loss of time and effort, as well as large 
investment. The bulk of clay to be dried varies with the different shapes, 
and different humidites and temperatures must be used. Differing pro- 
cedures of setting and firing must be used at the kilns, and several 
methods of emptying with the different wares. 

The problem of maintenance of high production is somewhat similar 
to that of a heavy freight train, after slowing up for station stops, mo- 
mentum is lost and much additional power must be used to regain top speed. 
In this clay plant, the practice has been developed so all of the men help, 
in the transitory periods, to pick up the lost speed. 


Piece Rates and Bonus 


To get full measure of codperation from the men it is necessary to pro- 
vide for their wages and their morale. ‘Their wages are established on a 
piece-rate basis, as much as is possible; the wheelers are paid per ton, or 
thousand of brick, the rates differing with the different wares; the setters 
per car of ware, the rate again varying with the kind of ware. The coal is 
unloaded and placed at the kilns for so much per ton. The kiln cleaning, 
casing, repair and sanding is contracted for a flat sum. The men con- 
nected in the machinery rooms and those in the pit, machine tower, drier 
and the transfer men are paid on a flat hourly scale, with tonnage bonus 
at the end of each month. ‘The kiln firemen are paid on an hourly basis, 
on a merit system. 

In addition, all men receive a bonus on the first of December for con- 
tinued satisfactory service throughout the preceding year. This is de- 
pendent upon their remaining steadily with the company. This cuts 
down the usually high clay plant labor turnover. This bonus is figured 
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at so many cents per ton, thousand of brick, car of ware, or ton of coal 
handled by wheelers, coal handlers, or setters, as the case may be. 

Besides all these forms of remuneration, we usually present each man 
with some sort of remembrance at the Christmas holiday season, and this 
year, we took out group insurance, a policy for each man in the company’s 
employ. ‘These policies are increased in amount with additional length 
of employment so besides having the effect of Christmas remembrances, 
they also are the yearly bonus for continued service. 


Notations adjacent to curve show each days aggregate 
fonnage. 4, "5,6,7, 8,10 and 2 are Drain Tile sizes; No.10 15 
SxB*/2 Three Cell Block, No./5 1s 5x82 “Matt- faced Block, 
No. 45 is FISH E. Block, No. 85 is 5#8112 Two Cell Block and 
No. 412 is F#12x/2 "Partition Block. 
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Boys! Make that bonus with Good Material! 


Keep the actual tonnage line above the dotted one! 


A suitable compensation will be made to all men if 
we pass the goal of 35/0 tons October thirty-first. 


Fic. 1.—Production record, Oct., 1924. 


Maintenance of Morale by Charts 


For the maintenance of morale, a bulletin board is used. Charts are 
used to picture the progress of manufacture, setting a goal of monthly 
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production, and showing the actual accomplishment from day to day in 
a line of one color as against the desired tonnage in a line of another color. 
This is shown in Fig. 1, the dotted line showing the progress as desired and 
the black line, the actual attained tonnage, added day by day to the total 
previous tonnages. The establishment of this goal, and the attempt at 
attainment, makes an element of interest to offset the monotony of the 
never-ending repetition of tasks, and arouses their sporting blood, the 
great American love of contest. 

We have several forms of charts, the monthly chart, already described, 
the daily chart and that for the whole year. On the daily chart an ex- 


Note: 4,5, 6, 7,8, 9,10 and /2 are Drain Tile; No's. 3/2, 4/2, 62, 1012 and 
12/2 are Partition and Floor Blocks, Nos. 10,45 and 85 are Common 
Building Blocks; No.15 1s a §*8812 "Matt-faced Building Block. 
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Fic. 2.—This chart shows each day’s production separately. 


ample of which is shown in Fig. 2, the daily results are shown separately, 
there being a horizontal line, picturing an average tonnage, and the 
accomplished tonnages forming a series of ups and downs, accentuating the 
low and high attainments. On this sheet, we make notations to show the 
men if the results, whether good or bad, are directly traceable to any par- 
ticular department or individual, or due to the limitations imposed by the 
particular type of ware. On the illustrations are noted the kinds of ware 
made each day, but this is not shown on the actual charts. 

The charts and notations arouse the men’s interests, start them to 
thinking where they can help, stop much of the grumbling and discontent, 
and give them something to talk about, in connection with their work. 
The results in greater tonnages of good ware are well worth the extra effort. 

Special bulletins are posted calling the attention of all the men to the 
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need, if results show that one department is lagging. ‘These bulletins are 
in addition to instructions made directly to the department heads. Com- 
pliments as well as corrections are noted on the bulletin board, so that none 
may think we are continually nagging, with no appreciation of their efforts. 
These bulletins are supplemented by frequent group conferences of the de- 
partment heads. At these meetings, past performances and future pro- 
cedures are discussed, and the departmental efficiencies are brought to 
light so mistakes can be corrected and improvements made. 

A complete plant cost system is kept and at the end of the month, a 
summary of costs, production and shipping records is made. Some of 
these results are disclosed at these group conferences. Discussion of the 
relation of production to costs, emphasizing the large increases in costs 
as they accompany shrinkages in production, whether daily, weekly or 
monthly, has been very beneficial to the foremen but we would not con- 
sider it wise to discuss these things with all of the employees. 

Attainment of a charted production goal is rewarded in various ways. 
Most of the men who are not working on a piece rate basis are given in 
addition so many cents per ton production in excess of the established goal. 
This is a definite reward, offered every month, but in addition to this, we 
have given them special prizes, such as dinners, picnics, entertainments 
and movies, all of which tend to maintain interest, on account of the 
novelty of the ideas. 


Description of the Plant 


The common pit for both plants has a face of 
feet of Devonian shale. This is gathered by 
a shale planer, supplemented by a steam shovel for cleaning up the 
wedges of clay left by the planer. The planer can. be operated so that it 
will clean up for itself, but it is not economic, since it necessitates more 
frequent moving of the planer, and less efficient cutting duty. 

A large, deep drainage system around the pit cuts off the seepage water 
which in the spring formerly caused cave-ins, and in the winter caused the 
bank to freeze harder with accompanying bulges, all of which made the 
planer duty much more severe, with many mechanical break-downs, higher 
maintenance cost and smaller production. 

The clay is hauled from the planer by a drum 
and cable hoist to a central station, where cars 
can be dumped into hoppers which empty into 
other cars going to either of the two plants. In the plant, the clay dumps 
into a hopper, from whence it is worked out through a granulator or heavy 
pugmill. Since the advent of the planer, the granulator’s duty is much 
easier as the clay comes to it in much smaller pieces. Water, hot in the 
winter time, is introduced at this point, and then the clay runs through a 
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set of conical rolls, which remove the small quantity of soft sand rock, 
and also do all the grinding necessary for the soft shale. ‘The clay next 
goes through two separate pug mills. It then goes into an auger or stiff 
mud machine, through dies, to automatic cutting tables, thence to the 
off-bearing belt, and from there is placed on double deck drier cars. 

This machinery is housed in a five-story fireproof building of brick, 
steel and concrete. The clay movement is entirely by gravity, thus elimi- 
nating troublesome elevators and conveyors. 

The plants are electrically driven, the “juice” purchased from a high-line 
company, on a sliding-scale rate. A large motor is used to drive the line 
shaft from which drives are belted to the granulator, rolls, pug mills and 
auger machine. Individual drive is used elsewhere. ‘The line shaft runs 
in ball bearings as also do two of the larger motors. Three of the larger 
drives are chains, and the rest are belts. 

Deas Drying is done in twenty-four-track waste heat 

driers, with fans at both ends. For heat additional 
to that furnished from the cooling kilns, an auxiliary furnace has just been 
added at one plant. ‘These driers hold approximately 400 cars apiece, 
and have stub track space at both ends so that the driers can be worked 
24 hours of the day. 

There are at one plant 12 round down-draft 
kilns, 30 feet in diameter, steel-shelled, with 
triple draft bottoms, and checker work floor; and 16 kilns, 9 of which are 
26 feet in diameter, and 7 are 30 feet in diameter and steel-shelled, at the 
other plant. At the newer plant, the 12 steel-shelled kilns have only the 
one 150-foot smokestack, while at the other there is one 65-foot stack for 
every four kilns. The one large stack is considered to be an improvement, 
as there is always sufficient draft, even for water-smoking, and there is 
no tendency for one kiln to rob another of its draft. 

Placing the kilns in one row with a single stack, necessitates the use of 
an electric transfer car to take the ware speedily from the drier to the set- 
ters at the kilns. 


Firing 


Scheduling of Plant Flow 


Much planning and careful supervision must be given to produce quan- 
tity and quality. It must be continually emphasized that the operation 
of machinery must be punctual and continuous; that small delays be 
eliminated, for they total into large leaks. Schedules for manufacture of 
ware of particular groups are established and followed as much as is pos- 
sible. Occasionally with large rush orders, balanced stocks will be affected 
so that changes in plans have to be made. 

It is better practice to make nothing but one class of ware during a cer- 
tain period, and these periods should preferably be long. Large shapes are 
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preferably made when large shapes are being set and fired as the plant 
rhythm is thus better maintained throughout. Long runs of brick are 
most productive but in case of shortages in stock, by operating on brick on 
Friday and Saturday, the extra day, Sunday, when the drier is not worked 
is sufficient to give the extra drying the brick require. Changes of ma- 
chinery, etc., can be thus made on Sunday. 

When slower drying and setting ware is being placed in the kilns, slower 
machining stuff is made, thus keeping a better balance between setters, 
drier and machine. Schedules are made so as to permit the changing of 
dies, heads and cutters, at the noon hour, in the evening or on Sunday. 
An exception is made to this rule with most sizes of drain tile, as these 
dies can be changed in ten or fifteen minutes. Wherever possible, the 
schedule is arranged so that the heavier wares will be going through the 
drier when heat is available for the drier from kilns containing heavy 
wares. ‘The more tender wares, which are more difficult to dry are sched- 
uled for manufacture when the drier is foreseen to be in better shape to 
handle them. ‘The heat and humidity conditions of the drier must be 
manipulated to correspond to the particular ware to be dried. Often the 
tender drying wares are made on Saturday, or on a day before a holiday, 
so that their movement through the drier will be postponed a day and thus 
allow for the needed slower humidity drying. 

A recording thermometer shows the temperature 
in the main inlet tunnel to the drier. This is 
supplemented occasionally by use of a hygrometer to check humidity 
conditions in the cooler end of the drier and to set the exhaust dampers 
to balance the exhaust from the individual tracks. There are various 
other controls on the drier, such as a relief stack at the hot end to cut 
down the temperature when excessive, and still be able to cool hot kilns 
where shipping needs require the prompt emptying of these kilns in the 
summer time. 

Where the temperature is too low, the auxiliary furnace is pressed into 
service. Where higher humidities are required for certain wares, a slack- 
ening of exhaust is effected by opening additional air ports to the exhaust 
fan, reducing exhaust damper openings, or, in drastic conditions, by shut- 
ting down the exhaust fan entirely. This is not desirable for some wares 
on account of the danger of scumming if the exhaust is cut off too long. 
The stub tracks allow the 24-hour operation of the drier, and this increases 
the drier output and cools the hot ware in time for the setters each morn- 
ing in the summer time. 


Drying Control 


An Indiana fifth vein nut coal, 1!/2. by 21/4 inches, 
shipped on a steam coal freight rate is used in the 
kilns. It is a long flame, gassy coal, with medium fluxing clinker. Ae: 
kilns are pyrometrically equipped; an indicating instrument being avail- 
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able to the burners, and a recorder in the office. Most of the ware is 
fired with reducing conditions throughout the main part of the firing. 
Some wares, where a light clear color is desired, are fired with as much oxi- 
dizing atmosphere as is possible with slant grate fireboxes. ‘The finishing 
temperature is approximately 1800°F. ‘The firing records show the aver- 
age firing time, including watersmoking, to be 48 hours with an average 
coal consumption of 390 pounds of coal per ton of ware. 

Close attention is given to the cleaning of the bottom of the kilns, 
and with this done, uniformly fired ware from top to bottom, over the whole 
cross-section of the kiln, is accomplished in our steel-shelled, triple draft 
bottom kilns. Dirty bottoms are the cause of loss in many ways: greater 
fuel consumption, slower kiln turnover and poorly fired ware, which must 
either be waste or sold at a loss. 

Slugging of fires, with greater firing intervals, as the average fireman will 
operate, is another source of loss, as kilns will progress slower, have higher 
losses of poor ware and cause higher coal consumption. ‘To offset these 
and other tendencies on the part of the firemen, various bonus schemes 
have been worked out, whereby crews of firemen are given merits for lower 
coal consumptions and higher than average percentages of No. 1 ware, 
while demerits are given for the opposite results. At the end of the month, 
these merits or demerits are balanced and the firemen’s pay checks in- 
creased or decreased accordingly. 

A separate bulletin board is kept for the firemen, and on this, a daily 
record of demerits or merits is kept for all kilns as fired off and emptied. 
A rivalry is set up between crews to get the higher record and comments 
are made on the bulletin board to agitate this rivalry. At first, there was 
a tendency for crews to present alibis for poor results, such as kilns being 
dirty, different coals being given them, or different setting of ware, but 
by being sure that kilns were kept clean, using a uniform grade of coal, 
preserving uniform conditions as much as possible and maintaining an 
uncompromising attitude, the crews soon worked into the idea and better 
results were soon forthcoming. Kilns come off regularly and the whole 
plant operates more like clockwork as a result. 


Control of Quality 


Much emphasis has been given so far to quantity production, but 
quality is not overlooked. A very careful watch is given this as well. 
There never was a time when clay products manufacturers were com- 
peting any more bitterly for business in this territory. All manufacturers 
are trying harder than ever to make extra good ware. Customers are 
expecting better material and object very quickly to any let-down in qual- 
ity. ‘The men all throughout the plant are constantly cautioned to main- 
tain the superior quality of Sheffield Clay Products. ‘They are shown 
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where they have their individual responsibilities in this accomplishment. 
‘The pit men are coached to keep out impurities such as large rock, roots, 
weeds, etc., the machine men to keep the rolls grinding fine and steady 
mixtures in the pug mills. The dies are watched closely so that no change 
will occur in the positions of cores, etc., thus causing differential flow of 
clay and the accompanying reduction of quality and increase of imperfect 
ware which must be rehandled. ‘The off-bearers have their machine room 
foreman watching them constantly, and they are trained to handle the ware 
carefully, reject and throw back into the waste conveyor all cracked, 
bruised and deformed pieces. They are constantly given to understand 
that they are responsible for the right start in life of all the material and 
that they must not be careless. 

The transfer men, drier man and setters are likewise shown where they 
can assist. ‘The firemen profit when they make better ware, as was pre- 
viously described. The wheelers are continually warned against excessive 
rush, rough handling and poor sorting. When complaints come from 
customers as to quality of ware received, and especially as to excessive 
breakage where it has not been shown to have been railroad negligence, a 
conference is called of all of the loaders and such communications, as well 
as the complimentary letters, are read to them so they can get the view- 
point of the company and the customer requirements. In furtherance 
of this same idea, occasionally when complaints come in, the loading fore- 
man or superintendent goes to the point in question, and gets a close-up 
of the situation; tries to determine in his own mind whether or not the 
complaint is justified and makes adjustment when necessary. On his 
return to the plant he calls a meeting of the department heads if it is a 
point needing the attention of all, or otherwise a group of just those par- 
ticularly concerned in the need for improvement or change in methods. 

No one system or plan of plant operation will fit all plants. Circum- 
stances will alter the methods, but generally speaking, the principles of 
operation which we endeavor to follow can be used everywhere. In the 
handling of men, if the policy is one of fair play and justice to all, if the pay 
is reasonable and interest is awakened in their work through contests and 
schemes of various, sorts, you are bound to have a satisfied loyal crew 
that will codperate to their limit to produce both quantity and quality. 
Augmenting this policy toward the men, if the equipment and machinery 
is handled through scheduled and thoughtful operation, planned to elimi- 
nate delays and to get the maximum results for the effort extended, your 
clay plant manufacturing troubles will soon cease to be erratic and resolve 
themselves into a smooth, clock-like precision that makes for the elimina- 
tion of the term ‘‘game,”’ as applied so long to our industry, and puts it 


on the higher plane as a real bona fide business. 


SHEFFIELD BRICK AND TILE Co. 
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DRYING, DRIERS: THEIR OPERATION AND CONTROL 


By M. W. BriarirR 


Introduction 


A road often traveled is seldom familiar. A tree, a house, a sharp turn 
suddenly comes to our notice and we wonder if it has been there all the 
years we have passed that way day after day. So it is in the manufacture 
of heavy clay products. We follow the same road for years, then our at- 
tention is called to some oversight, some lost motion in the process, or an 
obviously ridiculous method, and we wonder if it has been there all the time. 
Usually it has but often it has crept upon as unaware through neglect, 
habit or ignorance. 

This tendency to pass by without seeing is one reason for repetitions in 
our programs and discussions. Everybody does not wake up the first 
time the alarm is sounded or the loss pointed out. With the passing years 
there is constantly a new crop of foremen, superintendents and engineers 
and to them the past experience of many is a new adventure and the 
problems new. 

The property of air to carry moisture and the power to absorb it from 
moist bodies, is the basis of drying of clay ware. ‘The ability to obtain 
the most drying power at the least cost is the problem of the designing and 
operating engineer. The problem seems simple to the uninitiated but 
in practice, it is complicated, wasteful and one of the least understood. 
Internal strains, causing ware to check, crack, blister, twist and warp 
and scum producing gases are some of the problems connected with drying. 

It is not the purpose of this paper to cover all of these problems but 
to bring attention to a few causes of failures in the operation of driers and 
to suggest methods for increasing quantity and quality production and for 
lowering of cost. Our big problem now is not to design a new drier but 
to get the most out of the driers we have and to make them earn money. 


Drier Faults 


Most of our driers are designed to be progressively operated, 7. ¢., of 
the tunnel type, admitting green ware at one end and removing it dry from 
the other. Few driers of this type are working in a satisfactory manner. 
Capacities, in most cases, have been over-estimated and the plants are 
few that do not set toward the end of the week some wet ware. 

One mistake of operation is the attempt to crowd into a period of six 
or seven hours what was intended to be accomplished in twenty-four 
hours. Ware which has been in the drier a period of thirty-six hours has 
not necessarily received a proper drying treatment. A car of brick made 
at 7 A.M. is often the fourth car from the door by 2 p.m. Under such con- 
ditions, it has received mighty rough treatment in the early stages and has 
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then been over-dried for hours before being drawn. ‘Those cars drawn 
later are often over-dried on the top deck but still steaming on the bottom 
courses because the setting crew is permitted to finish its day around 2 
p.m. ‘The entire day’s output is through the drier by that time. In 
many plants the day’s run is also finished and the drier is put to sleep for 
the night, a long night too, for it stands idle sixteen hours out of the twenty- 
four. 

The first four cars which are over the heat have finished drying in the 
course of four to six hours but the heated air from fan or furnace continues 
to pour through the already dry ware. The humidity of the air then drops, 
its temperature rises, its velocity increases, and away go the heat units over 
the top to the stack and out. 

All sorts of devices have been introduced to 
overcome this difficulty, bottom draft at wet end, 
either to stack or fan, curtains, deflectors, pressure 
and recirculation. Verily, laziness is the mother 
of invention but the wind, even in a tunnel drier ‘“‘bloweth where it listeth 
and no man knoweth whence it comes or whither it goeth.”’ 

‘The common-sense cure is to draw and charge the drier over the entire 
twenty-four hour period. ‘This can be done by working the setting crew 
in shifts and providing empty car storage. Continuous operation hastens 
the kiln turnover. The ware being uniformly dry, not red hot and bone 
dry in one spot and little better than mud in another, reduces the drier 
loss, lessens scumming, kiln marking and production of bats. It also 
shortens water-smoking periods and increases the percentage of No. 1 
ware and the kiln output. 

This suggestion applies to any progressive type drier. It will apparently 
increase the cost of drier operation but it will decrease the cost of ware 
per ton because of better quality and increased production. The machine 
crew will have a supply of empties. The setters will be able to take more 
time and consequently more care and can work more efficiently. The 
closing of a kiln will not be the cause of loss in output due to slow setting 

The regulation of heat by a look at the fire, 
by the feel of a door, by spitting on the fan hous- 
ing, seems a silly proposition on a plant with an 
investment of almost $100,000.00 when proper regulation of drying and 
firing means the difference between a profit and the sheriff, but they are 
by no means uncommon. We have some remarkably good guessers in 
the industry but the man who guesses at temperatures also guesses at his 
bank account. 


The Booster 
Furnace 


Advantage of 
Continuous 
Operation 


Temperature 
Control Important 


The booster furnace on waste heat driers is the 
offspring of slow kiln turnover and poor regulation. 
It may and should be eliminated. It is possible, 
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in most materials and products, to turn a 28 x 32 foot kiln twice a month. 
If that is done there will be little necessity for the booster furnace, with 
its soot and sulphur, or the absurd expense of coke or blacksmith coal for 
its firing. 

Kilns are sometimes allowed to stand twenty-four hours to rid them of 
sulphur fumes, an unnecessary loss of time if the ashes and clinker are 
removed from the kiln while still hot. 

The final heat should be removed from the kiln by a cooler or goose neck 
to the crown. A kiln at 500° to 600° is of little benefit to the drier but is 
often left on to cool the drawing crew and the booster fired to make up 
the difference. ; 


Waste Heat Driers 
not Economical 


It might be considered reactionary to recom- 
mend the elimination of the waste heat drier for 
the sake of economy and better product. We are 
divided between two schools, one of which would make the entire plant a 
synchronized unit and another which would make a unit of every piece of 
equipment. ‘The waste heat drier works neither way. 

A direct-fired, radiated heat drier will work as a unit or will synchronize 
and is much more easily controlled in temperature and circulation. It 
obviates a large percentage of objectionable fumes in contact with the 
ware, preserves equipment from destruction and operates without power. 
Against these advantages are the items of fuel cost and labor of attendance, 
both of which seldom exceed fifteen cents per ton. 

The more drier operations I observe and the more I contrast the results 
obtained by the two types, the more I am convinced that waste heat in 
drying is a misnomer and that it actually is waste, no heat and little drying. 
Diders Should Driers are usually short a few cars to fill the 

tracks and stubs. ‘This is a source of difficulty in 
Operate at . A Set é : 
Canacity operation and regulation, as it is impossible to obtain 

100% efficiency from less than 100% apparatus. 

These recommendations are not theoretical. They are in actual prac- 
tice. For example, I have a record of drier operation where the trackage 
was increased 21% and the car equipment 34% resulting in an increase 
of 53.3% of dried product. That is, 90 cars per day were considered the 
limit and an average of that number had never been obtained, but with 
these additions and with care in regulation, together with the increased 
heat which was available, the output of the drier reached a daily average 
of 138 cars. 

Many faults of design and construction exist, some of which can be cor- 
rected with little expense, others only by a new drier, but the ability to 
observe conditions and devise the remedy must be in the operator. 

I have in mind a plant where sixteen tons per tunnel are dried and an- 
other where less than seven are the tunnel output product and material 
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are similar. I have also in mind a plant where it is said to be impossible 
to put dry press ware successfully through a waste heat drier, but the clay 
from the same vein is shipped one hundred miles, made into dry press 
brick and dried in a waste heat drier, I mention these inconsistencies to 
emphasize what I have often stated: that the industry needs common sense 
as well as technical research. 


2131 S. CENTER Sr. 
TERRE HauTE, Inp. 


HOW IMPROVE THE HEAT ECONOMY OF GLASS TANKS? 
By S. R. ScHOLES 


ABSTRACT 
Less attention has been paid to furnace design than to glass-working machinery, 
because fuel cost has been a relatively small item compared with labor. Some of the 
suggested means for raising fuel efficiency are: ports designed to give a better mixture 
for combustion, and a better spread of the flame over the glass; insulation, wherever 
the refractories can stand it. 


Until recent years, the cost of fuel for glass-melting tanks has been one 
of the lesser items of cost in glass manufacture. ‘The tank itself is hardly 
a generation old as a device for melting glass, and its development was 
contemporaneous with the quantity production and prodigal use of natural 
gas. At the same time, skilled labor became increasingly dear, so that in- 
ventive effort was applied particularly to the mechanical working of glass, 
with pronounced success. 

Accompanying glass-working machinery came increased tonnage, 
requiring the steady maintenance of high temperatures for its melting. 
In the last few years, natural gas has been largely replaced by other fuels, 
chiefly producer gas; and this latter fuel, because of the high prices of coal 
and labor, now costs more than the natural gas of pre-war times. 

Therefore, although the fuel cost is still small in comparison with other 
items entering into glassware production, it is large enough to warrant 
earnest efforts at reduction. ‘The efficiency of glass tanks is low. If 10% 
of the heat applied is found in the glass at its highest temperature, con- 
ditions are exceptional. ‘Thus an increase of efficiency up to 20% would 
cut fuel bills in half, and any real improvement in furnace design or opera- 
tion can show good returns. 

Improvement could almost certainly be made in port design—to 
name at once that point where the gas meets the air, combustion begins, 
and the form and character of the flame is determined. We now simply 
provide holes in the side-walls, through which we alternately pour flame 
gases into the furnace, and remove the spent products of combustion. 
Where producer gas is used (and this is the fuel considered in the present 
paper) the mixing with air is poor. In some cases a stream of air sweeps 
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across the tank above the flame, not mixing with the gas or taking part 
in the combustion until the outgoing port is reached. ‘This is obviously 
wasteful. Design that permits this faulty mixing is based on an exagger- 
ated notion of the relative lightness of producer gas as compared with air. 
As a matter of fact, the specific gravity of producer gas is nearly unity. 
And when the air is hotter than the gas, considered an excellent condition 
for good combustion, the air often becomes specifically lighter. Then in 
a port designed so as to carry into the tank a stream of air above a stream 
of gas, flowing parallel, the mixing is bound to be incomplete. Some ar- 
rangement must be applied that will insure better mixing, so that complete 
combustion, a shorter flame, and no unused air beyond the small excess 
necessary for good burning, shall be the established conditions. 

Better mixing will result in higher flame temperature, which is recognized 
as an aid to heat transfer. And of course the effective transfer of heat is 
one of the fundamental requirements for furnace efficiency. 

Another change from the usual style of port that should improve the 
transfer of heat to the glass is to make the ports wide enough to cover a 
larger area of the tank with flame. Most tanks now throw across the glass 
narrow streams of flame, whose combined width does not make up half 
the length of the glass surface. Between streams there are areas of glass 
not directly covered by flames, receiving radiated heat from a greater 
distance and therefore less effectively. Spreading the flame to a greater 
width should permit the port openings to be shallower and the crown of 
the furnace lower, with less unused furnace volume. 

But the greatest loss of heat in the present tank occurs through radia- 
tion. Clearly, since we must continue to heat the walls as hot as they are 
at present, this radiation would go on, regardless of more effective applica- 
tion of heat. Insulation is the remedy, but its application is limited by 
the endurance of the blocks and refractories. There is as yet a lack of 
data on the effect of insulating, for example, the crown of a furnace, which 
would seem to be the logical place to start covering against radiation loss. 
So far as the actual fusion temperature of silica brick is concerned, the cap 
should stand insulation, but it is somewhat uncertain what the effect of 
the alkali dust and fume from the batch might be, if the cap were insulated 
and therefore became as hot as the glass itself. There are advocates of 
block-insulation, but it will take time and step-by-step experimentation 
to determine what the results of this procedure, so diametrically opposed to 
current practice, will be. ‘The insulation of checker chambers is an accom- 
plished fact in many cases, with good results. The developments along the 
line of insulation in the next few years should be interesting to observe. 


FEDERAL Gass Co. 
CoLumMBus, O. 
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GLASS AND REFRACTORIES SYMPOSIUM?! 


S. R. ScuotEs: Mr. Montgomery and Mr. Geller have presented 
excellent papers. In discussing the general theme of the attack of glass 
upon its retaining walls, I wish to bring up one or two characteristics that 
may be of interest. 

A specific illustration of the difference in rate of corrosion, depending 
upon the position of the surface attacked, was recently presented when a 
tank that had been used nearly a year for pressed ware was tapped nearly 
free from glass before it was let out, leaving the walls exposed for examina- 
tion. In the working end, certain channel blocks were set in the wall, 
flowing glass to feeders. ‘These channels projected a few inches through 
the wall on the inside. One was examined in detail. 

‘he corrosion of this inserted channel block had taken place almost 
entirely on its under side, that is, on a surface lying horizontally above 
(but immersed in) the glass. Here were found pits in the clay and “‘sta- 
lactites’”’ of clay in varying stages of solution 
hanging fromit. The clay had dissolved away, SSS = (honne/=5 
to the extent of about two inches from an = E =e 
original four-inch thickness. The upper sur- ° 
face of this channel block, over which at least 
1600 tons of glass had flowed during its life, 
was smooth and scarcely attacked at all. (See a 
Fig. 1.) Fic. 1. 

his behavior is just what would be expected, 
if clay with a true specific gravity of approximately 2.70 dissolved in glass 
having a specific gravity of 2.45, forming an argillaceous glass, or clay- 
glass solution, specifically denser than the original glass, and therefore 
inclined to sink in the tank as it formed on the surface of blocks. 

By thus sinking and flowing away from surfaces facing downward, 
this solution would expose fresh surface for attack, and such surfaces, 
i. e., facing downward, ought to be corroded more rapidly than upward- 
facing surface. On the latter, the formation of a clay-rich, viscous glass 
ought to serve as a protection against further corrosion, after a slight initial 
attack. 

he same relative results may be observed when the bottom of a tank is © 
considered, that is, how little it is corroded in comparison with the side 


1R. J. Montgomery, “Present and Future Walls for Use against Molten Glass,” 
Jour. Amer. Ceram. Soc., 8 [4], 205-15 (1925). 

“Developments in Glass and Glass Industries Refractories during the Year at the 
U.S. Bureau of Standards.” Presented by R. F. Geller. Mr. Geller made an informal 
presentation of data. The paper has notas yet been released for publication. This Sym- 
posium was presented at the Annual Meeting, AMERICAN CERAMIC SOCIETY, February, 
1925. 
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walls, particularly when we consider how rapidly the cover block of the 
throat is corroded compared with any other part of the tank. 

Lately I observed a throat cover block that became a good deal more 
ruddy on top during a two-week shut-down, when no glass was flowing 
through the tank whatever, but the corrosion was taking place, and grad- 
ually letting it dissolve down thinner. It must be said, in all fairness, 
that the cover block being colder than the glass, we should expect the 
convection current to take glass away from it. It must also be said that 
the sidewalls being coated with glass would have the same convection 
current flowing downward. ‘Therefore, I was particularly interested to 
note that in the tank which Mr. Geller described, the block which was 
totally immersed in the glass, had no cold outside, and showed the same 
corrugations where the glass flowed down. 

In reading that portion of the paper, Mr. Geller mentioned the upward 
current, but I think here it is much safer to assume a downward current in 
the light of other experiences such as shown in Fig. 1. 

There were several points in Mr. Montgomery’s paper that I would like 
to expand upon a little bit. While saying that any refractory clay may be 
considered a glass pot clay, we may at the same time announce the opposing 
dictum, that all clays are attacked by glass. That is by no means an op- 
timistic view, but it seems to me that that is exactly the view we are 
obliged to take, because we have not yet found anything, nor do I think 
there is anything, that we can afford to build into walls for retaining molten 
glass, that will not be attacked. 

It is simply a question, as Mr. Montgomery pointed out, at the close of 
his paper, of proper compounding and constructing both with pots and 
blocks, to get the best results out of the material. 

Glass is apparently an almost universal solvent for oxides. Inasmuch 
as we can scarcely hope to find substances other than oxides of which to 
build these walls, it is unlikely that we shall ever get anything insoluble. 
The principles governing the attack of glass on pot walls and tank block 
walls are practically the same, but there are one or two little differences 
that I can mention. 

In the case of the pot wall, the fire is all over the outside. ‘Therefore 
the pot wall is at all points along the side at any rate as hot as, or hotter 
than, the glass, so that any firing shrinkage that is taking place will tend 
to make the structure closer as we go from the inside to the outside. As 
corrosion takes place it finds a wall denser than the part eaten away. 

In the tank block, on the contrary, we have the glass on the hot interior 
and the cold wall on the outside, so that if firing shrinkage does take place 
(if the block has not been fired to as high a temperature as it will ever 
reach in the tank), we shall have actual fissures open up on account of 
the firing shrinkage. And as the glass corrodes the block away it is always 
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meeting a more open structure than that which it has just succeeded in 
dissolving. 

The point is made by Mr. Montgomery that we all appreciate that the 
tests of new block material or pot material take a great deal of time, and 
manufacturers are reluctant to undertake them. In that connection if 
the glass companies which we represent were only organized they could 
undertake these things codperatively and a great deal might be accom- 
plished with relatively small expense for any individual concern. I realize 
that certain economic questions are involved, competitive questions. 
Looking at it from a technical standpoint, however, it would seem to be 
an excellent thing to hope for. 

In my estimation, the virtue of German pot clay lay, as the speaker 
said, in the fact that it was easily fired to a body of relatively low porosity. 
But that, we must remember, was at the sacrifice of refractoriness, and it 
would seem that it would be far better to do as Mr. Montgomery says 
we have unconsciously done, swing toward the more highly aluminous 
clays that are more refractory, fire them hotter, and secure this non- 
porous structure by means of heat in a refractory body, without making 
use of the more siliceous clay that has this lower melting temperature. 

The corrosion of the walls by the glass is essentially a fusion process. 
One of the most striking things I ever encountered in work in chemistry, 
was in connection with a couple of organic compounds which were isomeric, 
but of different structure. One melted at about 25°C, the other at about 
60°C. When we took a crystal of each and laid them together on a watch 
glass, the result was that they instantly fused. They melted by reason 
of the contact. A similar action takes place in a pot or against the wall 
of a tank block. ‘The contact of two dissimilar and yet related silicates 
results in mutual lowering of fusion point, so that at the surface of contact 
we have a lowering of fusion point where it actually flows away and becomes 
a part of the glass itself. 

In considering, then, the best wall for retaining glass, I am more and more 
inclined to believe that refractoriness is the prime consideration. What we 
want first of all is.a wall that will not melt, and next we must have a wall 
that is not penetrated by the glass. The glass must not soak into 1: 
We must avoid porosity. In order to get the requisite strength we are 
obliged to have a certain amount of flux in the clay. We are not going 
to succeed in building a satisfactory block or pot composed entirely of 
alumina and silica unless we go to extremes in the firing process. All of © 
our satisfactory clays for such purposes contain what Mr. Montgomery 
mentions as fluxes. That is to say, principally such things as feldspar, 
and the alkaline content is usually taken as a measure of the feldspar 
content. ‘Ihe more alkali, of course, the stronger wall we shall have, the 
more easily the clay is fired to a strong body, but at the same time the more 
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we have sacrificed its refractory character, which may be held as the most 
essential property that the wall has. 

J. 1. CRAwForpD: It is interesting to note the methods used in arriving 
at the mixtures for making these refractories, as compared to the method 
suggested by Dr. Sosman.! i 

The refractory manufacturers would make up a number of tank blocks 
or pot mixes and actually test them out on a small scale, by methods such 
as that given by Mr. Geller for testing the resistance to corrosion. ‘This 
method usually shows one mix to be slightly better than the rest, and this 
is the manner by which most mixtures have been, in the past, selected. 

Some very good results have been obtained, and it is interesting to reason 
out a theory in support of these results. Mr. Montgomery brought out 
the fact that highly siliceous blocks or pots have been found to give very 
satisfactory results for certain glasses. We well know that siliceous clays 
are not as refractory as some of the more aluminous clays, such as kaolin, 
yet they have been found to be more resistant to corrosion. ‘This is 
due maybe to the fact that kaolinite (Al,O;-2Si,O;) is not stable at high 
temperatures and that it quite rapidly breaks down to alumina and silica, 
then recombines at a temperature of 1350°C, forming mullite and silica. 
This later reaction takes place very slowly at the temperatures to which 
refractories are fired. 

Examination of a commercial tank block, fired to this temperature, will 
probably show a very small percentage of mullite. When kaolinite breaks 
down into alumina and silica these constituents are in a form which react 
with the glass, far more readily, perhaps, than crystalline silica, such as is 
found in siliceous clays. We well know that a crystalline compound goes 
into solution more slowly than an amorphous compound, such as alumina 
and silica, set free from dissociation of the kaolin. 

As I see it, according to Dr. Sosman’s theory, a siliceous clay will more 
rapidly reach its stage of equilibrium under the heat treatment we now give 
tank blocks, and while such blocks do not entirely resist corrosion, they are 
corroded more uniformly over the entire surface, which means less rapid 
disintegration of the block and longer life. 

No doubt there will be synthetic materials developed which will be an 
improvement over the clays now used but there still are possibilities of 
better selection of clays and better methods of preparation, such as in the 
. washing of the clay, the grinding and tempering of the mixture, etc. 

I am of the opinion that increased tank life can be obtained by a means 
other than insulating. Figure 2b shows the insulation construction. We well 
know that there are glass currents washing down along the side of the wall, 
as shown in Fig. 2a. We can readily see that the glass at A, coming into 
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contact with the flux block at B will take part of the flux block into solu- 
tion and become saturated. ‘These currents may be due either to convec- 
tion or to the fact that the saturated glass becomes heavier and passes 
down to the bottom of the tank, asshown at C. ‘This tank-block-saturated 
glass, passing down along the side of the block, protects the lower portion 
of the block from further corrosion, and we soon have the block taking 
the form shown by the line at B or eventually D. As the flux block rapidly 
takes the shape shown by the line B in Fig. 2a, it would seem that this 
shape is one which promotes resistance to corrosion. 

By giving the entire side wall an inclined face, or just the upper course 
in a deep tank, as shown in Fig. 2c, the glass A, coming into contact with 
the flux block at B becomes saturated for the given temperature, and is 
held in situ, which prevents further corrosion of the block by the glass. 
By giving the inclined face horizontal corrugations, we may still further 


frre t= --------=--= 
, 7 
, ESS 


Fic. 20. Fic. 3. 


decrease the tendency of the saturated glass to pass down along the face 
of the block. The inclined face also gives greater thickness to the block 
in the bottom of the tank, which, as we have heard in connection with 
the discussion on insulation of tanks, is a decided advantage, in that it 
tends to increase the temperature of the glass in the bottom of the tank, 
giving greater melting volume. 

Figure 3 shows the rough corrugated face ordinarily assumed by a tank 
block on corroding. The block in Fig. 2b has the advantage in that the in- 
clined face is smooth and presents less surface in contact with the glass. 

We believe this design has all the advantages of an insulated tank and 
has an added advantage, in that it holds the flux-block-saturated glass 
in situ and thereby prevents further corrosion, whether this corrosion be 
due to convection currents or to difference in specific gravity of the un- 
saturated and saturated glass. 

G. V. McCauLEy: ‘The shelving action, on the side of the tank block . 
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where there is a horizontal seam present, or on the underneath side of the 
throat of the cover block, seems to be due to factors other than those de- 
scribed, although those which have been described no doubt affect the 
solution of the block. 

There are a series of holes that seem to have been drilled upward into 
the block, and run together on the sides. The more resistant the block is, 
the deeper will be these holes. I have seen them in blocks as deep as four 
inches, and no larger than your finger. ‘They are not fissures to start with, 
because they are too round for fissures. In very resistant high alumina 
block I have seen them perfectly rounded. ‘They cannot, therefore, have 
started from fissures. If the glass is broken out of these holes, you will 
almost invariably find in the top of each hole a pocket which does not seem 
to be filled with glass, but which might have been filled with vapor or gas. 
The erosive action seems to be a rapid one upward. 

The erosion at the glass line is always very rapid compared with that at 
the side of the block. It seems as though we must attribute some of that to 
the motion of the glass, due to changes of surface in the glass by dissolving 
some of the block. ‘This may be either a decrease or increase in surface ten- 
sion. Either one will produce the motionand motion will always hasten ero- 
sion. ‘There must be some of that surface tension effect in this drilling up- 
ward. If we wish to eliminate any chance of the gas getting under the 
block, then the sloping block Mr. Montgomery speaks of will doit. He has 
given an illustration and from my own experience I have constructed 
troughs where we flow glass from one tank to another and deliberately run 
the glass high enough to form a thin shelf over the top block. We get 
absolutely no cutting on the sidewalls, and the small amount of glass 
over the top will save the top of the block. 

The smooth surface on the upper side of the horizontal shelf, then, is 
not to be considered as due entirely to droppings of products of solution 
forming this edge. If the glass merely rests on top of the block, it will 
form a layer of crystals varying in depth, depending on the temperature of 
the glass. ‘These facts, I think, show that the drilling action which always 
takes place upward is accompanied by the presence of a gaseous atmos- 
phere in the presence of which erosion is accelerated. 

J. C. HosteTTER: I am very glad indeed to have that point brought 
out. In Dr. Sosman’s paper, dealing with fundamental principles, he spoke 
of mechanical conditions that would change the rate of reaction between 
the glass and the refractory. Surface tension was not mentioned. 

I am quite sure from what I have seen so far, that there is merit in Mr. 
Brownlee’s idea of insulating. When we insulate flux block on the outside, 
we can cut down the downward convection flow of the glass to a large ex- 
tent, but I am still wondering about the surface tension action. When 
maintaining a constant level in the tank, there is a very violent cutting 
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right at the surface level, and in one extreme case, completely through in 
the working end. In this case it was not insulated in the true sense of the 
word. However, we did have a layer of fire brick on the outside of the 
flux block. 

C. O. Farrcuip: The idea is that the glass contains dissolved gases 
which escape at an under surface. A trapped bubble of gases, such as water 
vapor and carbon dioxide, in equilibrium with glass at high temperatures, 
would produce a combination of great corrosive power. A retained bubble 
would dissolve its way upward. 

G. V. McCavuLey: On a block taken from a tank which has been in 
operation not long enough to wear the block out but long enough to score 
it, you will find the lower block in the tank probably nearly perfect, with 
a little round corner at its upper edge. This block may be eaten quite 
badly and the surface, instead of being smooth, will have the appearance 
of being full of little holes. The closer together these holes are, the 
smoother will the surface appear. If the block is very resistant, those 
holes may ultimately go up quite far, and get quite deep before they ac- 
tually run together. In that case the appearance of the surface is some- 
thing like the roof of a cave, with stalactites. The whole structure seems 
to be one of numerous nuclei of erosion, tending upward, and as they go 
upward, they spread out a little at the base and run together. As I say, 
the more resistant the clay, the deeper those holes ultimately become and 
the more pronounced they are. 

I have seen the same action in a porcelain tube that had broken off and 
fallen into the tank and by some accident or freak of nature, the thing 
split lengthwise. When the tank was drained this tube was found split 
almost in the middle and lay on the bottom of the tank with its wall con- 
vex upward. At the upper edge, all along the length, about a quarter of 
an inch apart, were holes less than '/,5 of an inch in diameter, just as drilled. 
This drilling was done by gas trapped underneath. 

You get this drilling underneath a throat cover block. It is never 
smooth, but always has icicles hanging. If you will observe them closely 
you will find the hole-like formation. If you chance to find one that is 
full of glass, on knocking the glass out that there is a fairly round opening 
that gives the impression of never having had any glass in it, but full of 
gas or vapor. 

S. R. ScHoLEs: Would not the contraction of the glass leave an open- 
ing up in the upper end of those holes? 

G. V. McCautzy: It is possible, but I think there is evidence enough 
to show that it is not necessarily so. 

‘In case of clay blocks being used for a skimming action in feeder opera- 
tion, our practice is to set these blocks about half an inch into the glass. 
They will very soon cut off at the glass line. If you catch them when they 
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are not quite cut off you will find these icicles very isolated. There may 
be just one-tenth of the original block structure left; the rest is cut off, 
but even above the glass level you will find these holes filled with glass. 
This gas cavity will be found just above the glass. There you would hardly 
expect enough vacuum in cooling the glass to produce that bubble. 

C. E. Futon: I have seen that same type of action on the under side 
of a floater. In fact, most of the floaters I have seen taken out have that 
structure. 

R. F. GELLER: If what we are talking about is true, then we ought to 
build a tank with a cross-section like A where we would not get that action, 
but in this experimental tank would we not get a good test if we built a 
tank of a cross-section like B (Fig. 4)? Would we get a better test block in 
a laboratory if we built it as indicated and judged the relative merits of the 
block by the attack at B? 

G. V. McCautéy: If you run the tank long enough you will get that 
without the trouble of making it that way. 

R. F. GELLER: ‘That is what we do not have time to do. 

G. V. McCauLé&y: Wehave large bulbtanks. The refining end of them 
will run for perhaps six years without having to be repaired. They are 
only 24 inches deep and the blocks are continuous from the bottom to the 
glass line. We have to change those working-in blocks in 
time because the glass has actually dug into that seam 
between the bottom block and produced.a cut so bad that 
there is not enough surface left to support the block. We 
have to take them out because they cut at the bottom 
instead of at the top. In there the sar ecranta is is only 
about 1200°C, and the action is slow. 

Wn. BROWNLEE: I would suggest that that may be due to high pres- 
sure, together with the other circumstances. 

J. C. HosTETTER: Pressure due to the weight of the glass? 

Wn. BROWNLEE: Yes. 

J.C. HostetrerR: That is a factor, of course. 

R. R. SHIVELY: Might these holes not be due to arsenic left in the 
batch? 

G. V. McCauley: Well, perhaps they are. I do not know how much 
arsenic is used. It may be that that does materially alter surface tension. 
It takes a very little amount of material in some instances to alter surface 
tension, enough to produce violent effects. As an illustration, stick a piece 
of camphor into a beaker of fresh water. If a few grains of dust are placed 
on the water surface, they will gradually creep up until they seem to just 
touch the camphor at the surface line. They then like a flash will go to the - 
outside edge of the beaker. ‘The whole surface of the water will be in 
violent motion, due to altered surface tension. If after five or ten minutes 
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you cannot measure any erosion on the camphor stick except at the water 
surface there will be a material cut, due entirely to the motion on the sur- 
face of the water. 

When I first spoke of surface tension being altered I had in mind the 
alteration produced by the solution of the block itself. It may be altered 
either way to produce a motion. 

J. C. Hosterter: I wish we had some real information on surface 
tension of glasses at various temperatures. The University of Illinois 
published some information on a limited series but the investigation was 
not carried far enough to give us the effects of impurities. I believe there 
is a great deal in the notion that erosion is due in part to changes in sur- 
face tension. 

R. J. Montcomery: ‘There is one point I would like to bring out and 
that is the relation between the composition of the pot and the quality of 
the glass that is obtained. In using pots I am sure there is a direct con- 
nection and I imagine the same is true in glass tanks. 

In Mr. Geller’s study of the relative attack of glass upon various com- 
mercial tank blocks, he does not mention anything about the quality of the 
glass made in the experimental tanks or what effect the corrosion of the 
tank had upon the glass. Without doubt, alumina is harder to incorporate 
in the glass than silica and when we talk about high silica batches and high 
alumina batches we must take into consideration the rate of solution into 
the glass of the material corroded from the walls. This point should be 
stressed, as it is of more importance than most people realize. I do not 
believe that the full value of any experimental work may be obtained if 
the quality of glass is not taken into consideration. ; 

J. C. Hosrerrer: Mr. Montgomery is making glass that cannot be 
sold unless it is optically perfect. I believe the rest of us in general are 
not making that. I gather from Mr. Geller’s paper that the object there 
was to study corrosion on the block, and I should think that the more cor- 
rosive batch he could use the better, irrespective of the quality of the stuff 
that came out, as fundamentally he is interested in the results on the block. 

R. J. Montcomery: I think the subject of quality ds coming more to 
the front all the time and I am not yet satisfied that my point is not well 
taken. We look forward to a time when we hope to obtain good quality 
glass from a tank. ‘The plate glass industry is a large one and the quality 
requirement is high. We now get plate glass from tanks. Mirrors are 
made from plate glass and cordy glass cannot be silvered. I am sure the 
quality of the glass isimportant. Fundamentally we are making glass and 
not pots or tank blocks. 

C. E. Fuvron: In the plate and window glass industry the quality of 
glass produced with a given pot or tank block is of the greatest importance. 
Defects introduced by the pot or tank block such as stones or cords de- 
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crease the value of the product and if present in too great a quantity 
they will make the glass unsalable. It has been our experience that highly 
aluminous refractories cause stones and cords (or ream) to a very much 
greater extent than a highly siliceous pot or tank block. In our work the 
quality of the glass produced has been considered of greater importance 
than the life of the refractory. 

R. F. GELLER: Mr. Montgomery has brought out an important point. 
There are variations in every trade, and for that reason we have limited 
our first work to that portion of the glass industry which, if my information 
is correct, has the largest production in the country, the glass bottle phase. 
Our work is limited to that phase, and what we are using at the present time 
is the commercial batch furnished by a bottle glass company. After 
listening to a glass man and all the troubles he has to turn out a good prod- 
uct, we have made no pretense of endeavoring to turn out nice gless. We 
are just making tests primarily of blocks, although the glass obtained is 
pretty fair. : 

F. C. Fuint: It is a long way from the glass Mr. Montgomery makes 
to that used for bottles. We cannot seem to attain the quality, not that 
we would not like to, but we just cannot get that quality and maintain 
production. 

We melt the glass in tanks of considerable size, and are maintained from 
one week’s end to the next, with considerable uniformity. We heve three 
factors to consider. We want to get all the glass out that we can, up to 
the point where it ceases to be melted, evidenced by seeds. ‘The block has 
little to do with that. It never affects that. The other is color. We 
have managed to maintain a good color, regardless of whethe it has 
been in a tank with very good blocks or a tank of blocks that are so poor 
that the tank lasts not over five months. ‘The only contribution that the 
block gives us, so far as poor quality is concerned, is to make cords that are 
so evident that they destroy the quality of the bottle. We alwzys have 
cords to a small extent. We do not produce them by stirring up the glass. 
They are, however, present. When the cords get numerous erough to 
cause the breakage of the bottle, the tank block does not last very long. 


DISCUSSION ON “THE MEASUREMENT OF EXPANSION OF 
FIRE BRICK AT VARIOUS TEMPERATURES”! 


W. A. CARTER: In our construction of large boilers where we have 
the hollow wall construction, nine inches of hot wall and an air space, a 
good deal of care has to be exercised for expansion. It is a practice of our 
company to lay up the brick in horizontal courses, rubbing each course of 
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brick with a carborundum stone. We then put in a quarter inch corru- 
gated paper every eighteen inches. Care should be exercised in using the 
paper where it will be reduced to ash. There have been cases where it did 
not burn out. ‘These tests justified just what expansion to take care of. 

S.S. Cote: In these tests, did you find hand-made or machine-made 
brick to be the most suitable? 

F. A. KOHLMEYER: Our tests indicated that dry pressed machine made 
brick are the best for our use. ‘The four brands selected for a further trial 
in service are manufactured in the Missouri district. 

S. S. CoL#: How is the fusion point of the ash obtained? Do you 
run them through the pot furnace or by the standard method for coal-ash? 

F, A. KoHLMEYER: At present we are using West Virginia and Ken- 
tucky bituminous coals in both our stoker fired and pulverized coal burn- 
ing furnaces. ‘The ash of this coal has a fusion temperature of 2500°F 
or higher. Our coal-ash brick cone softening temperature tests were con- 
ducted in a gas-fired Surface Combustion Co. Volcanic Testing Furnace. 

S.S. CoLE: Do you have a small crucible inside? 

F. A. KOHLMEYER: ‘The cones made of composite samples of pulver- 
ized brick material and coal ashes were mounted on alundum cement 
pats and heated in a crucible in the furnace. The results could be ob- 
served by looking into the top of the furnace. 

S.S. CoLE: Was the operation under oxidizing conditions? 

F.A. KoHLMEYER: This furnace was operated with oxidizing atmosphere. 

S.S. CoLe: In connection with the testing of brick under load and the 
measuring of the expansion of the same, Mr. Kohlmeyer spoke of the use 
of atransit. In some similar work with silica brick, we attempted the use 
of atransit but our results did not check. ‘This might have been due to 
expansion of the furnace, because we used a slightly different method. 
Dueto this error we are now using a cathetometer to measure the expansion 
of silica under load. ‘This method gives us a very quickly obtained result, 
becaise we make a direct reading of the expansion upon the scale. The 
only difficulty we found with this method was the flame interference, 
but overcame this by use of an air blast upon the end of brick when making 
a reading. 

As to the slagging test, where the coal ash penetration into a fire brick 
is measured, I believe that this test is not a satisfactory one or one ex- 
empifying the service to which a brick is subjected by coal ash erosion. 
The best method, I believe, is where the coal ash is melted and runs down 
over the face of a set of brick, allowing the brick on being dissolved to flow 
off aid new coal ash to take the place. Where a wall is on a slope, this 
acti is what occurs in a boiler. 

‘Tle ash ought to be the same as that in the coal being used and is a 
flue dust, collecting on the tubes of the boiler and on the arches. By the 
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use of an ash of this sort the same conditions as in a furnace are given the 
brick, and the brick on examination after testing will give a good idea as 
_to what their service will be in a boiler. 

D. W. Ross: In connection with some optical pyrometer readings, the 
exact length being hard to read due to the waves in the atmosphere, we 
found that in laying a small piece of the other brick, there would be a 
straight line across there and a line across the base. ‘The surface would 
be slightly chilled for three or four seconds and it would appear that that 
line would show up so plain that there would be no change in temperature 
of the brick. They came out very clear and it was not at all difficult to 
get a reading. 

F. A. KoHLMEYER: A holding tile is used in the construction of our 
pulverized fuel furnaces which is exposed to rather severe spalling condi- 
tions. This tile extends from the exterior to the interior face of the wall 
passing through the air space in the center of the hollow wall. Approxi- 
mately 80% of the air required for combustion passes through the hollow 
wall thus cooling the refractory exposed to the fire and chilling the holding 
tile at a section near the center. 

R. F. GELLER: In the work we did which was reported last year, 
we worked some 42 bricks and as a result of the work, out of the 42 we 
picked out what we called the ten best, and they were based on the quench- 
ing. Several of those ten were dry pressed. 

W.A.CARTER: Inthe construction of our large boilers in which we have 
hollow walls, there being 9 inches of hot wall, a 12-inch air space and 9 
inches in the outer or cold wall, a great deal of care has to be exercised in 
providing for the expansion of the brick in the hot wall. It is our practice 
to lay the brick in horizontal courses, rubbing down each course with a 
carborundum rubbing stone so as to provide a thin joint. In each hori- 
zontal course there is inserted every 18 inches, or thereabouts, a 1/4-inch 
corrugated paper, which burns out and leaves space to provide amply for 
the expansion of the brick. Care should be exercised in selecting a paper 
that will burn to a small amount of fragile ash. ‘There have been cases 
where unsuitable paper has been used, that is, paper that did not burn out 
properly. In these cases the brick were not free to expand the required 
amount without wrecking the setting. 

H. W. Brooks: In our consideration of slagging problems of boiler 
furnaces we are often inclined to concentrate attention on only one of the 
four major slagging problems, namely, slag erosion. With Eastern bitu- 
minous coals containing ashes of high fusion temperatures the principal 
slagging difficulty does yot originate from ,erosion but from adhesion. 
This results in rapid destruction of the furnace walls in the removal of the 
built-out slag through the impact of firemen’s tools, and is the principal 
cause of refractory maintenance in furnaces using these coals. 
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In the central district of the United States, however, where there are 
bituminous coals containing ashes of medium low temperature fusion points 
there are three other principal slagging problems which in the order of 
their importance are as follows: (1) slag erosion on furnace walls; (2) 
slag formations within the fuel bed itself; (8) slag formations on and be- 
tween the first and second rows of boiler tubes which eventually plug 
up the furnace so that the necessary drafts will no longer pass for the de- 
sired boiler ratings. 

With regard to the first problem, erosion, it is probable that the ash- 
brick cone test gives some measure of two of the four factors which must 
be considered in its analysis. ‘These four factors are: (a) slag viscosity at 
furnace temperature; (b) viscosity of bond clay in refractory at furnace 
temperature; (c) porosity of refractory at furnace temperature; (d) 
mechanical strength of refractory at furnace temperature. The softening 
and flow intervals of an ash-brick cone considered in conjunction with the 
cone softening temperature probably will give a direct measure of the 
first two of these factors. ‘This data, however, tells us nothing of the 
porosity of the refractory nor of its mechanical strength at furnace tem- 
peratures. Both of these factors must be considered in an analysis of slag 
erosion. ‘The ability of the slag to penetrate and commence to decompose 
a refractory is obviously a direct function of the refractory porosity. 
Mechanical strength of a refractory must be considered for oftentimes 
small pieces of the refractory are washed down by the slag and an ex- 
amination of the slags of boiler furnaces using Middle Western coals 
often shows these small pieces washed down with ey but little 
slag absorption. 

Refractory porosities and mechanical strengths at furnace temperatures 
are easily determinable with tests at present formulated by the A.S.T.M. 
It seems, therefore, well within the range of possibility for those interested 
in refractory research to devise a formula for slag erosion to include the 
four factors mentioned above from which formula a refractory brick 
buyer, after running the ash brick cone test at furnace temperatures, could 
predict what service he might expect with a given refractory, a given coal 
and a given furnace. 

In regard to the problems two and three, of slag formations within the 
fuel bed and on the boiler tubes, these are purely functions of the coal ash 
itself, and hence are not matters of particular interest to refractory en- 
gineers. 

F. A. Harvey: ‘The manufacturer can do nothing else than welcome 
all of the tests which the consumer makes and the more he can obtain 
concerning his own uses the greater chances the manufacturer has of 
supplying him the refractory; but there is something which is more vital 
to the manufacturer on first sight than it is to the consumer. 
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If the consumer decided on some test, such as the spalling test, which 
he is going to take as a criterion to discard a large number of refractories, 
he avoids all danger of getting a refractory into his setting which will 
cause him trouble, but he also runs the chance of excluding the number 
that would have an opportunity of going in. 

I had an occasion about six months ago to visit a company who were 
making tests on refractories and the criterion they used was the fusion 
point. ‘They were very frank in allowing the manufacturer access to their 
results and among other brick which were rejected on the basis of fusion 
point, there was one which has a national reputation for success yet, 
on the basis of lower fusion temperature, this brick was excluded. It 
was in my mind unfair to that manufacturer. ‘There is a chance in this 
case that this spalling test is excluding certain refractories that would 
give you satisfactory service. This is the point that you must consider. 

R. F. Fercuson: Mr. Kohlmeyer, you have not told us what you ex- 
pect to find. Have you specifications? 

F. A. KOHLMEYER: We have drawn up specifications for fire brick, 
but consider them as tentative and subject to revision. 

L..C. HEwitr: We note the spalling factor was given prime importance 
in making tests and I have been trying to determine in my own mind just 
how important spalling is in large powdered fuel settings. It is, of course, 
of prime importance that the ceramic engineer, when devising mixes and 
processes of manufacture for producing materials, have thoroughly in 
mind just what these conditions are, as well as the relative importance 
of the various destructive factors that influence the life of the brickwork. 

I have been led to believe from my own observations that the tendency 
to spall in a powdered fuel furnace is not as great as it is in some stoker- 
fired types of furnaces, for the service factors affecting the life of the 
bonding tile are, of course, somewhat different from the type of brick 
themselves, due to the strains which these tile must withstand in holding 
the wall rigid, and would accordingly welcome any discussion relative to 
the importance of the various factors that should be taken into considera- 
tion in adapting refractories for powdered fuel service. 

D.W. Ross: Inconnection with some thermal expansion measurements 
which we made at the Pittsburgh branch of the United States Bureau of 
Standards in 1916, on silica brick at high temperatures, we found it very 
difficult to make exact readings of marks on test specimens exposed in an 
open fire, at temperatures in the neighborhood of 1350°C. 

We found, however, that if the ends of the test pieces be ground plane, 
so that the traces of the ends are straight lines, and that other plane re- 
fractory surfaces be brought into contact with these ends, and the whole 
heated to any desired temperature in an open fire, and the fire be then 
momentarily shut off, that the lines of contact between the ends of the test 
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specimen and the adjoining pieces are plainly visible. ‘This is because of 
a slight chilling of the surface of the test piece, whereas the interior as 
shown at the contacts, remained at the higher temperature. 

With standard 9-inch silica brick, such as we used, it was possible to 
make cathetometer readings of these contacts and get the fire going again 
in a very few seconds, so that the specimen probably changed in size very 
little, while the readings were being made. 


DISCUSSION ON “SOME FORMS OF SULPHURING 
ON EARTHENWARE GLAZES”’! 


K. M. Smita: Can you get sulphuring from natural gas? 

T. A. SHEGoG: I have never seen it. I do not think it contains any 
sulphur. Natural gas and wood are about the only fuels I think in com- 
mon use that do not contain sulphur. 

K. M. SmirH: You used only coal and oil? 

T. A. SHEGOG: Yes. 

K. M. Smita: How did you determine the sulphuric acid? Did you 
titrate? 

T. A. SHEGoG: I precipitated with borium chloride and weighed. 

A. V. BLEININGER: I think Mr. Shegog has covered the thing pretty 
completely and it would be very difficult to add anything to it. There 
are all kinds of variations of the same difficulty and some times they are 
extremely hard to distinguish. 

We had a case which might have been mistaken for sulphate effect 
but which was due only to a very high velocity of gases flowing around the 
saggers. ‘The problem always is whether or not we are dealing with sul- 
phuring and that is not quite so simple. Mr. Shegog brings this point 
out. 

It is not the easiest thing to differentiate between sulphuring and the 
effect which is brought about by so-called airing, where we have too high 
velocities of kiln gases. 

H. Goopwin: I should like to speak with reference to sulphur from 
natural gas. Perhaps some members will recall this question was raised, 
if I remember correctly, at the St. Louis Meeting in 1907 on a paper by 
Herford Hope on his experience at the Wylie China Company, Huntington, 
W. Va. It was found that we could get sulphuring from natural gas. 

K. M. SmituH: That raises another guestion. Will the sulphuring help 
crystallize zinc out of a high zinc glaze? 

T. A. SHEGOG: Just what do you mean by a high zinc glaze? 

K. M. SmiruH: About .245 equivalent. We developed crystals quite 


1 Published, T. A. Shegog, Jour. Amer. Ceram. Soc., 8 [3], 148 (1925). 
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frequently in this high zinc glaze. ‘They are very similar to those speckled 
spots on the..ware you passed around. Would the little sulphur that 
could communicate either through the water or natural gas help centralize 
those: crystals and start crystallizing? 

T. A. SHecoc: ‘The glaze on those pieces contains less than 3% dry 
weight of zinc. I have had no experience with very high zinc content. 

E. ScuramM: Several years ago I carried, out some experiments in an 
electric tube furnace in an effort to produce at will a typical sulphur scum 
and to determine the conditions of its formation. Since on burning coal 
nearly all the sulphur appears in the gases as dioxide it seemed likely 
that we must look to the dioxide rather than the trioxide as the source of 
sulphuring. Accordingly, I passed pure sulphur dioxide both dry and wet, 
mixed with varying proportions of air, over pieces of dipped ware at various 
periods of the glost fire. Scum was produced with either wet or dry sul- 
phur dioxide only at the upper end of the glost burn. 

The ‘“‘polka dot’? scum recalls some freak pieces of ware from a glost 
kiln which were impregnated with carbon apparently carried down from 
the kiln gases and trapped by the melting glaze before it could burn out 
completely. The surface appearance of this ware was not unlike the 
“polka dot’? scum referred to in the paper. 

C. E. Dout, SR.: It might be interesting to note our experiences in 
tunnel kiln operations as bearing out some of the data that was read in 
this paper. 

In firing a glost Harrop tunnel kiln we found, even using fuel oil wherein 
we had a specification of less than one-half of one per cent sulphur, that we 
were getting what is commonly known among the old school of potters as 
airing. In years gone by we used to think it had to do with airing. Ex- 
periments showed it was due to sulphuric acid deposits upon the ware dur- 
ing the early stages of the development of the glaze, and in order to demon- 
strate and prove this conclusively we made openings in the crown of our 
tunnel kiln. 

We could take pieces of ware to which glaze had been applied and place 
these pieces of ware even inside, but not tightly wadded, let them go 
through the entire preheating zone of the tunnel kiln and they would 
come out with the glaze dulled by this deposit. We could go further along 
the kiln to where the kiln was beginning to show red, possibly at 1000° 
or 1200° and through an opening in the crown drop a piece of glazed ware 
and let that piece of ware travel through on top absolutely exposed. It 
would come out perfectly bright, showing that the attack in the deposit upon 
the ware occurred in the early stages of the glaze development and was af- 
fecting the ware at that time. 

This proposition is such a problem that in designing the new kiln which 
we are about to erect we plan to use a muffle. While it will be a direct 
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fired kiln, yet in the preheating zone during which the ware is being 
brought up to 1000° or 1200°F, we intend to muffle that section so as to . 
take out the gases and prevent this deposit from occurring. 


DISCUSSION ON “COMPARISON OF ENGLISH VS. AMERICAN 
PYROMETRIC CONES”? 


S. 5. Core: The Bureau of Standards conducted their investigation 
on cones in a muffle furnace so as to have uniform temperature control. 
The comparison was made to a point at which the English cone touched 
down. We found quite a number of variations in that respect and tests 
on all cones were run two or three times to check our results. 

R. F. GELLER: We only went up to cone 20, but in the range that we 
both covered it seems to check up very well. Mr. Cole, did you notice 
any bloating? 

8.8. Cone: Bloating occurred at cones 14-16. It looked like boiling or 
bubbles. 

R. F. GELLER: While I do not have the charts with me and cannot make 
a definite comparison, it appears that the results which you obtained at 
Mellon Institute and those obtained at the Bureau, check as well as could 
be expected. In our work we noted bloating of the English cones in the 
range from cone 10 to cone 15, inclusive. Cone 19 also showed indications 
of bloating. 

8. S. Core: The temperatures given in the tables were obtained about 
10 months ago from the Bureau. 

R. F. GELLER: Since the Bureau is at this time investigating as accu- 
rately as possible the relation between cone composition, softening point 
and time of heating, it is believed advisable not to refer to softening points 
obtained at the Bureau until this investigation has been completed. It 
is hoped that the results obtained will be conclusive. 

S. S. Cote: It would be of interest to the users of cones if we could 
publish the temperatures of cones produced by the English. 

R. F. GELLER: It would, no doubt, be interesting to publish the soften- 
ing points of the English cones as determined in England if we could state 
definitely how they were determined. Without that information, however, 
the data would be valueless and would only add to the contradictory 
temperatures already in the literature. 

C. E. Bates: Last year at the Atlantic City meeting, Dr. Orton pre- 


1 See Jour. Amer. Ceram. Soc., 8 [7], 462 (1925). 
2 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Columbus, 
Ohio, Feb., 1925. 
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sented some data on cones to the Committee on Standards. Photographs 
were exhibited showing English, French, German and ‘American cones and 
there was considerable variation. I think that if Mr. Cole had investigated 
German cones he would have found that they too vary considerably from 
American cones. Several years ago we used some No. 9 German cones in 
kiln firing, but when their cones were over, the No. 7 American cones would 
still be erect. We now use the Orton cone exclusively. The German 
Naval Specifications call for a fusion point of cone 34. In America brick 
softening at cone 32-38 are good brick and this makes me believe that our 
cone 33 is possibly equivalent to the German cone 34. 

F. A. Harvey: One of the biggest difficulties that refractory manu- 
. facturers have is trying to tie these cones up with temperatures. We 
get specifications right along in temperatures. The cones do not mea- 
sure temperatures. They are a measurement of quantity of heat, and with- 
out any disparagement of the work of the Bureau in their experiments to 
determine the temperature relations, we want to get out of everyone's 
minds the idea that the cone measures temperature. 

R. F. GELLER: We are not trying to tie up cones with temperatures. 
We are trying to tie up temperature and composition. We all know that 
when you get up in that range of 1500° or 1600° that the optical pyrometer 
is not correct. 

A. F. Gorton: If we consider an actual case, for instance, in a very 
large kiln with-a great tonnage where there is a vast reservoir of heat, the 
cone measurement of time, temperature, treatment or maturing as we 
speak of it, is a measure of the viscosity development. Viscosity or state 
of fluidity is a matter of time at temperatures above the softening tempera- 
tures of the more fusible minerals present. The melting point of a mineral 
crystal is definite but the melting point of a mixture of minerals is not very 
definite. 

What is the softening point of glass? The only test is to subject the glass 
to a definite stress or load at a fixed temperature and note the rate of de- 
formation. 

To think of the cone as a measurement of temperature is no more sci- 
entific than measuring the deformation temperature of a cone or rod un- 
der a definite stress by putting it into a hot furnace at a fixed temperature 
and then measure it at the rate of deformation. 

In large kilns the heating is so slow that when the cone goes down it is 
not actuated by the temperature but by the amount of materials in the 
cone that is sufficiently fused. Deformation, under definite stress, should 
tie up more nearly with the actual temperature. 

F. A. Harvey: I think that we can safely leave the question of rela- 
tion to temperature of cones to the work which the Bureau is doing and 
which undoubtedly will clear up this subject. To Dr. Gorton, may I say 
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that after several years of experience in firing silica and clay refractories 
the measure of temperature is not what the cones show. 

R. F. FeERcuson: Dr. Gorton’s remarks are out of line with what we 
are trying to do. 

A. F. Gorton: I want to point out that when you consider 70 or 100 
tons of ware in a kiln, and you consider the mass of the cone, it seems to 
me that you will have to admit that you are measuring what the glass 
works tried to measure in regard to glass, and that you are rating the 
deformation with rather a small stress on an object that has a very small 
mass. 


‘ 
i] 
4 
{ 
| 
} 


ACTIVITIES OF THE SOCIETY 


NEW MEMBERS RECEIVED FROM SEPTEMBER 15 
TO OCTOBER 15 


PERSONAL 

Francis E. Allen, 322 Sixth St., Ames, Iowa. Student. 

Edward L. Bohn, 123 Saranac Ave., Buffalo, N. Y. Sales Representative, Dover Fire 
Brick Co. 

Hewitt O. Fearn, 5248—17th St., N. E., Seattle, Wash. Ceramic Fellow, University 
of Washington. 

Robert B. Hand, Y. M.C.A., Elyria, Ohio. Chief Chemist, The Pfaudler Co. 

Fred E. Hilburn, Salina Inn, Salina, Westmoreland Co., Pa. Kier Fire Brick Co. 

Everett O. McFadon, Karr Range Co., Belleville, Ill. Superintendent of Enamel 
Department. 

Henry Marley, Salina Inn, Salina, Westmoreland Co., Pa. Kier Fire Brick Co. 

Himansu Kumar Mitra, 221 Atwood St., Pittsburgh, Pa. Graduate Student. 

Remington M. Murphy, 35 E. Pultney St., Corning, N. Y. Ceramic Engineer, Corning 
Terra Cotta Co. 

Ralph J. Paddock, 2011 Chelsea Road, Columbus, Ohio. Fellowship with the U. S. 
Bureau of Mines. 

Layton C. Pinckney, 1927 Waldeck Ave., Columbus, Ohio. Student. 

Marie Regnier, 134 Sidney St., St. Louis, Mo. Secretary and Treasurer of the Silica 
Enamel Sign Co. : 

Paul John Slegel, 407 Welch Ave., Ames, Iowa. Student. 

Fred W. Sontum, R. D. No. 2, New Castle, Pa. Superintendent of Shenango Pottery Co. 

CORPORATION 
Porous Products Corporation, Baltimore, Md., Frederick E. Kern, Vice-President. 


Membership Workers’ Record 


Personal Corporation 
Paul E. Cox 1 
Dover Fire Brick Co. 1 
E. A. Eigenbrot 2 
M. C. Gregory 1 
He @. Harncon 1 
M. R. Hornung 1 
S. M. Kier 2, 
W. A. King 1 
D. A. Moulton 1 
A. Silverman 1 
Hewitt Wilson 1 
Office 1 1 
Total 15 14 1 


PERSONAL NOTES OF MEMBERS 


Robert J. Anderson, Consulting Metallurgical Engineer, of Pittsburgh, Pa., has 
requested that communications be addressed to 1658 Woodward Ave., Lakewood, Cleve- 
land, Ohio. 
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M. L. Bell has been transferred from the Altoona, Pa. branch of the General 
Refractories Co. to Baltimore, Md. 

Marion W. Blair, formerly of St. Louis, Mo., is living at 2131 S. Center St., Terra 
Haute, Ind. 

E. A. Brockman, who is associated with the Roessler and Hasslacher Chemical 
Co. of Chicago, has requested that his address be changed to 526 E. 4th St., Lincoln 
Apartments, No. 18, Cincinnati, Ohio. 

O. I. Chormann has moved from Niagara Falls, N. Y., to Rochester, N. Y. He is 
associated with the Pfaudler Co. 

Roland J. Clark of Olean, N. Y., is located at the College of Mines, University of 
Washington, Seattle, Wash. 

G. M. Grady, member of Class of 1925, Ceramics at Ohio State University, is 
located with the Northwestern Terra Cotta Co., Chicago, IIl. 

R. B. Ladoo, formerly with the Southern Minerals Corp., Cleveland, Tenn., is now 
associated with the Colorado Fluorspar Corp., Cowdrey, Colo. 

Garland Lufkin has been appointed to succeed L. H. Maxfield as corporation repre- 
sentative of the Illinois Glass Co., Alton, Ill. 

Paul S. MacMichael of Auburn, Wash., requests that his mailing address be 
changed to 1190 Dexter Horton Bldg., Seattle, Wash. 

D.M. McCann sends as his address University Club, Akron, Ohio. 

Max Y. Seaton of the Sierra Magnesite Co., Porterville, Calif., is spending six 
months at Chula Vista, Calif., with the California Chemical Corp. Mr. Seaton will 
return to Porterville later. 

Joe F. Straumford has moved from Portland, Oregon, to 1206 S. Ford St., Los 
Angeles, Calif. 

Gail R. Truman has moved from Glendale, Calif., to Brazil, Ind. , 

W. W. Tsou, who has been attending Alfred University, has entered the graduate 
school in ceramics of the University of Illinois. : 

W. R. Wyckoff is affiliated with the Department of Ceramics, Rutgers College, 
New Brunswick, N. J. 


BALTIMORE-WASHINGTON SECTION MEETING! 


The first meeting of the Baltimore-Washington Section of the AMERICAN CERAMIC 
Society for the 1925-26 season was held at the Old Colony Club, Emerson Hotel, 
Baltimore, Md., at 7:00 p.m., October 3, 1925. 

The meeting was opened with a fine chicken dinner, to which each of the twenty- 
four members present offered to do justice. The program opened with a paper by 
W.N. Harrison of the Bureau of Standards on the ‘‘Physico Chemical Factors of Enamel 
Suspensions.’ The object of this work is to study the factors affecting properties of 
enamel slips in order to control their working properties. “The investigation has been 
carried on under two methods. ‘The first to study in a fundamental way the mechanism 
of known changes in properties, such as the marked change in consistency which takes 
place when the electrolyte is added. ‘The second is to vary the kinds and amounts of 
constituents and the length of time of the various treatments, and note the effect upon 
the properties. The paper brought forth considerable comment from Mr. Sweely, who 
suggested many new lines of thought which might well be used in the future work. 

The second paper was by R. A. Heindl of the Bureau of Standards, entitled ‘‘A 


Progress Report on Sagger Investigation.’”’ Mr. Heindl told of the enormous amount 


1D. H. Fuller, Secy. 
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of work which had been done on this problem, and gave a clean insight into the varied 
physical properties of fifty-one different sagger clays now in use in this country. From 
these results it is easy to see that there is room for much research work along this line. 
The paper is now in the hands of the Editorial Committee of the Bureau of Standards 
and will soon be printed in full detail in the Journal of the Society. 

The program closed with a talk by B. T. Sweely of the Baltimore Enamel and Nov- 
elty Co. on practical testing of the pickling solutions. Mr. Sweely gave a method of 
testing pickling solutions for plant use which requires only a short amount of time and 
very little labor. After the standard acid solution is made up for pickling purposes it 
invariably becomes weaker as metal is introduced to be cleaned, and this causes the addi- 
tion of more acids at various intervals. ‘Therefore some method must be devised by 
which the strength of the solution may be determined quickly at all times. Mr. Sweely’s 
test consists of testing a small quantity of solution with methyl orange, and if the solu- 
tion is weak more acid is added. 

Karl Turk suggested that hereafter all temperature readings be transferred to the 
Fahrenheit scale as the practical man is more familiar with this than with the Centi- 
grade scale. 

The next meeting of this Section will be held in Washington, December 5, 1925. 


LUNCHEON GIVEN BY PACIFIC NORTHWEST SECTION 


A luncheon was held on September 25, 1925, in honor of H. G. Schurecht, U. S$. 
Bureau of Standards and National Terra Cotta Society at Seattle, Wash. 

Twenty-four members of the Pacific Northwest Local Section met with Mr. Schu- 
recht in the L. C. Smith Building restaurant, Seattle, Washington, for discussion of terra 
cotta problems. The informal meeting was continued for over three hours, so inter- 
esting and valuable were Mr. Schurecht’s observations of terra cotta in the wall and 
experiments in the Bureau of Standards laboratory. 

Those present: Hewitt Wilson, Hewitt Fearn, R. Bowman, H. R. Goodrich, Roland 
Clark, T. E. Nicholson, Donald P. Graham of the University of Washington, C. E. Wil- 
liams, of the Bureau of Mines, P. S. MacMichael, A. L. Bennett, W. E. Clark, Sam King- 
horn, of the Gladding, McBean and Co. (Northern Clay Co.), Frank and Arthur Houla- 
han, A. Thompson of the Builders Brick Co., F. A. Carson, Sam Geijsbeek and H. B. 
McMillen of the Denny Renton Clay and Coal Co., John Stirrat of the Seattle Brick and 
Tile Co., George McFarlane, of the Seattle Brick and Tile Co., W. J. Howard, P. N. W. 
Brick Manufacturers Association, D. Thomason, Clayburn Co., Ltd., Clayburn, Brit- 
ish Columbia, Albert Armstrong, Dennison Interlocking Tile Corp. 


MINUTES OF THE MEETING OF THE JOINT COMMITTEE 
ON FOUNDRY REFRACTORIES 


This meeting was called to order by L. C. Hewitt, Chairman on Codéperation, 
AMERICAN CERAMIC SOCIETY, at Mellon Institute, Pittsburgh, Pa., 10:30 a.m., Septem- 
ber 14, 1925. 

Those present were: L. C. Hewitt; M. C. Booze, Senior Fellow, American Refrac- 
tories Institute; C. E. Bales, Louisville Fire Brick Company; C. N. Ring, Chairman, 
Refractory Committee, American Foundrymen’s Association, Electric Steel Founders’ 
Research Group; Jas. T. MacKenzie, American Cast Iron Pipe Co., Birmingham, 
Ala.; Mr. Colwell, Division of Simplified Practice, Department of Commerce; Mr. 
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Corbett, Steel Founders’ Society of America; J. L. Cummings, Secretary, Refractory 
Committee, American Foundrymen’s Association. 

Letters received from R. F. Geller of the Bureau of Standards and Mr. Morehead 
of the American Malleable Castings Association were read, expressing their regret at be- 
ing unable to attend and best wishes for a successful meeting. 

Mr. Hewitt explained the formation of the Joint Committee on Foundry Refrac- 
tories, its aim to standardize on specifications as to sizes, simplification and testing of 
foundry refractories, for the American Foundrymen’s Association including each of the 
branches of the industry, such as the gray iron, malleable, steel and non-ferrous. 

Mr. Hewitt then explained the history of the movement and the results of the 
Columbus Meeting of the AMERICAN CERAMIC Society and their agreement to sponsor 
the movement to standardize on foundry refractories, with the Refractory Committee 
of the American Foundrymen’s Association, and that the meeting now in session was the 
result of the Columbus Meeting. 

As Temporary Chairman of the Committee on Codéperation of the AMERICAN 
CERAMIC Society, Mr. Hewitt made the following appointments of this committee to 
consist of: American Foundrymen’s Association (C. N. Ring, R. E. Kennedy, J. L. 
Cummings); Steel Founders’ Society of America (Mr. Colbert); Bureau of Standards 
(R. F. Geller); American Refractories Institute (M. C. Booze, J. S. McDowell); Bureau 
of Mines (G. A. Bole); Division of Simplified Practice (Mr. Colwell); American Malle- 
able Castings Association (Mr. Morehead); American Society for T esting Materials 
(F. A. Harvey); Electric Steel Founders’ Research Group (C. N. Ring); Institute of 
Metals Division of A. I. M. E. (Not yet appointed); AmERICAN CERAMIC SocIETY 
(L. C. Hewitt, C. E. Bales); American Electrochemical Society (J. T. MacKenzie). 

The election of officers for the Joint Committee was then taken up, the chairmanship 
going to L. C. Hewitt, upon motion of Mr. Ring, which was duly seconded and carried. 
Mr. Ring then entered a motion to elect J. L. Cummings Secretary, which was duly 
seconded and Mr. Cummings, Secretary of The Refractory Committee of the American 
Foundrymen’s Assn., was elected Secretary of the Joint Committee. 

Mr. Hewitt then called upon Mr. Ring, Chairman of the Refractory Committee of 
the American Foundrymen’s Assn., for suggestions as to a program to be followed by the 
Joint Committee. Mr. Ring suggested that committees be formed as follows: Commit- 
tee on Review of Literature, Committee of Standardization and Simplifications, Com- 
mittee of Testing and Specifications, and a Committee on a Survey of Conditions of the 
Branches of the Industry—each of these committees to consist of a maximum of 
five members and that the Chairman of these committees should be a member of the 
Joint Committee, and that the Chairman of the various committees name the balance 
to fill this committee. Whenever possible, each of these committees to contain a tech- 
nical man, a man from the producers, and a consumer of foundry refractories, which met 
with the approval of the Joint Committee. 

Discussion then followed on the various programs relative to the reason for the fail- 
ure of foundry refractories, this discussion being led by M. C. Booze. Mr. Booze 
explained the procedure employed by the A.S.T.M., and the work done to date, cover- 
ing the principal reasons why refractories fail. 

Although tentative, Mr. Booze believes the American Refractories Institute would 
coéperate with the Joint Committee on Foundry Refractories to secure the proper 
results of reports, tests, etc. This was tentative due to the fact that the American 
Refractory Institute had not held their meeting. 

The next step resulted in a discussion of a tentative program for the Joint Com- 
mittee to proceed upon and Mr. Booze suggested that we must have an outline of the 
work that can be accomplished for the foundry industry, and under what conditions 
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refractories are used by the foundry industry, what tests would be most practical and a 
study of failures and of service conditions. ‘This study, with reports, as well as of re- 
view of literature on the subject would lead to recommendations being made. 

A survey of the various lines of the foundry industry was next discussed together 
with necessary expense thereto and the American Foundrymen’s Association raising the 
money for the work. Mr. Ring, Chairman of the Refractory Committee of the A.F.A., 
stated that the proper procedure would be to appoint committees, have them func- 
tioning first, gathering all information available, and that with such a program of pro- 
cedure that the matter of raising sufficient funds for the survey of the foundry industry 
could be taken up with C. E. Hoyt, Secretary of the American Foundrymen’s Associa- 
tion and its officers, and with this program properly outlined could ask the A.F.A. to 
raise the funds to promote the work of the survey. Mr. Cummings, Secretary of the 
Refractory Committee of the A.F.A., concurred with Mr. Ring on this procedure. 

The next step discussed was the best methods to obtain information for the Joint 
Committee on Foundry Refractories whether by type of furnace, such as malleable, 
cupola or open hearth, or by branches of the industry, such as malleable, gray iron, 
steel, etc. This discussion was led by Mr. Colbert and it was decided to operate by 
branches of the industry. 

Mr. Bole, of the Bureau of Mines, stated that the Bureau had been conducting 
an investigation relative to refractories for open hearth practice and such information 
would be available to the Joint committee. 

Mr. Colwell, Department of Simplified Practice, Department of Commerce, stated 
that at the former meetings with the American Foundrymen’s Association Refractory 
Committee, on the work on standardization of the size of sleeves and nozzles, very little 
progress had been made and that the Bureau would be glad to assist in the work. 

The following appointments were then made by Chairman Hewitt on sub-commit- 
tees: 

The Committee on Review of Literature, Mr. Kennedy, appointed with power 
to select the balance of the members to compose this committee. 

The Committee on Standardization and Simplification, Mr. Corbett, of the Steel 
Founders’ Society of America, was appointed Chairman to be assisted by Mr. Colwell 
of the Department of Simplified Practice of the Department of Commerce with power 
to name the balance of the committee. 

The Committee of Testing and Specifications, M. C. Booze, Chairman. 

The Committee on Survey and Conditions of the Branches of the Industry, C. N. 
Ring, Chairman of the A.F.A. Refractory Committee appointed Chairman. 

Various discussions as to refractories used in foundry industry and the standard- 
ization of same followed and it was decided best to get the various committees function- 
ing and Mr. Hewitt suggested that names of various men who might be available to 
serve on the sub-committees and who would be named tentatively for this work. 

On the Committee of Survey of Conditions of the Branches of Industry, E. H. 
Van Schoick, of the Chicago Retort and Fire Brick Co., Jas. Allen, of The International 
Harvester Co., Mr. MacKenzie and, for the Non-Ferrous section, H. M. St. Johns, of 
the Detroit Lubricator Company. 

On the Committee of Testing and Specifications: R. F. Geller, J. Spotts McDowell, 
of the Harbison-Walker Company, of Pittsburgh, Pa., Mr. Valentine, of the General 
Electric Co., of Erie, Pa., and C. E. Bales, of the AMERICAN CERAMIC SOCIETY. 

On Committees of Standardization and Simplification: Roy Wetherill, of the De- 
partment of Commerce, Utilization of Metals Division. 

It was then recommended by Mr. Booze that a member of his Committee of 
Testing and Specifications, of which he is Chairman, be from the American Refractories 
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Institute and a suggestion was entertained naming J. M. McKinley, of the Crescent 
Refractories Co., of Curwensville, Pa., serving on this committee. 

Jas. T. MacKenzie was present at this meeting by invitation. Not being a member 
of the Joint Committee, it was suggested by J. L. Cummings, the Secretary, that an 
invitation be extended to him by C. E. Hoyt to become a member of the American 
Foundrymen’s Association, Refractory Committee. 

After discussion as to procedure and appointments by Chairman of the sub-com- 
mittees to start same functioning, the meeting was adjourned with invitation to those 
present to visit the A.F.A. Meeting at Syracuse and take part in a round table discussion, 
which would be held Tuesday, October 6, in the Dairymen’s Bldg., Syracuse State Fair 
Grounds. 


OBITUARY 
Samuel A. Weller 


Samuel A. Weller, pioneer pottery manufacturer and owner of the Weller potteries, 
died in Washington, D. C., October 4, 1925, at the age of seventy-four years. Mr. 
Weller had not had rugged health for several years and he suffered a stroke of paralysis 
while in Washington which was the immediate cause of his death. 

Mr. Weller was born in the little town of Fultonham, Ohio, near Zanesville, and 
when a young man hardly out of his teens he established a small pottery for the manufac- 
ture of flower pots. The accompanying pen sketch! will illustrate the primitive cabin 
built of unhewn logs, his first pottery and the old horse, used to turn the grinding wheel 
which broke up the clay, going around a muddy circular track pulling a twenty-foot 
boom attached to the mill: This horse also hauled the crude clay from the clay beds to 
the factory and after the ware was made the horse was used to haul the ware to the rail- 
road for shipment to the trade. Mr. Weller, himself, not only took active part in the 
physical processes of manufacture but also traveled around the country selling his ware. 

In 1882 he established a warehouse in Zanesville and six years later he moved his 
factory to the Muskingum River bank. Mr. Weller erected a new plant in 1892 and 
started the manufacture of jardinieres, hanging baskets, umbrella stands and other 
articles of pottery and was forced to enlarge his plant again in 1893 and 1894. Almost 
the entire plant was destroyed by fire in 1895 but Mr. Weller immediately rebuilt and 


1 From an article framed in Mr, Weller’s office, 1906. 

The illustration here shown is from a drawing made by Sumner Fauly, who was 
employed in the factory, if it can be dignified by such a name in 1872, and who has been 
continuously with Mr. Weller ever since. 

From this small beginning Mr. Weller’s pottery has grown till he now has a factory 
covering acres in extent, fitted up in the most modern way. From one kiln, crude and 
inconvenient, he has increased to thirty-five kilns. "The improvement in his wares has 
kept pace with the works until today he has an enviable reputation as a maker of ar- 
tistic ware. 

Through the open door may be seen the hindermost parts of a horse. This horse 
was old and scrawny, his coat was rough, he was thin and altogether a disreputable- 
looking beast, but he was worth a lot to Mr. Weller, for besides furnishing the power 
to grind the clay ‘he served as means of communication with Zanesville which was ten 
miles away. It is said that Mr. Weller owned a vehicle about as antiquated as the 
horse, and that when he went into town young Fauly would go with him. Before 
reaching the more fashionable part of Zanesville, Mr. Weller usually discovered that he 
had an errand on the outskirts, and would request his ‘‘private secretary” to drive to 
the livery stable. He would then take a horse car for the rest of his journey. 
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enlarged the plant. He purchased the Lonhuda Pottery Company of Steubenville, 
Ohio, in 1896. ‘This pottery established in 1892 was making art pottery with decora- 
tions hand-painted under the glaze in Rookwood style. ‘The production of the “‘Lon- 
huda”’ ware was continued and with the addition of the ‘‘Louwelsa” and ‘‘Sicardo”’ 
the ware attained an international reputation. A few years ago, because of his increas- 
ing business, Mr. Weller purchased the Sharon Avenue plant of the old American En- 
caustic Tiling Company and later he added the Zanesville Art Pottery plant to his 
other plants. Other lines were added and it was not long before the Weller business 
became one of the leading industries of Zanesville, which position it has held up to the 
present day. 


Weller’s old factory 


Throughout his fifty-three years in the pottery industry Mr. Weller was the dom- 
inating figure in his business. He continued his pottery as an individual business until 
three years ago when he incorporated the concern. Mr. Weller did not relax his active 
participation in the work, however, until his death. 

Mr. Weller is survived by his wife and two married daughters. A son-in-law, 
Frederick J. Grant, is treasurer of the Weller Company. Two nephews were also 
associated with him, Harry Weller, in charge of the manufacturing and Frank Weller, 
who was personal assistant to Mr. Weller. 


NOTES AND NEWS 


MEETING OF THE OHIO CERAMIC INDUSTRIES ASSOCIATION 
Lord Hall, O. S. U., November 20-21 


The second meeting of the Ohio Ceramic Industries Association will be held on 
Friday and Saturday, November 20 and 21, in Lord Hall, O. S. U., Columbus, Ohio. 

The committees of this Association concentrated the past year on establishing a 
secondary school in ceramics at East Liverpool, the first of its kind. The school started 
this fall with scheduled classes and equipped laboratories, as a part of high school of 
that city. Mr. Heusch, director of the State Vocational Board, and the Committee on 
Education of this Association have started negotiations for a similar school in Zanesville 
and are planning to extend this scheme of secondary ceramic schools to other ceramic 
centers in Ohio. 

Prof. A. S. Watts, of the Ceramic Department at Ohio State University, is planning 
a program of University Extension in ceramic education. 

Other points of vital interest to ceramic manufacturers are to be discussed in addi- 
tion to an excellent program of papers. 
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A block of seats for the Ohio State-Illinois football game has been reserved for the 
benefit of those attending the meeting. 


ACTIVITIES OF THE CZECHOSLOVAKIAN CERAMIC SOCIETY | 


By Rupo.F Barta! 


Czechoslovakia abounds in ceramic raw materials and is fast becoming the center 
of ceramic science in Furope. The Czechoslovakian Ceramic Society has about 120 
members. These members come from Czechoslovakia, Denmark, France, Germany, 
Jugoslavia and Poland. 

The Society is located in Prague and meetings are held in various cities three times 
ayear. ‘The organization has the following Divisions and Departments: 


I. Division for Scientific Research. 


Department 1. The Committee for the Founding of a Czechoslovak Ceramic 
Museum by the Czechoslovak Ceramic Society and the Czechoslovak 
Technical Museum in Prague. 

Department 2. For List and Chart of Ceramic Raw Materials. 


II. Division for Standardization. 


Department 1, for Analyses of Portland Cement. 
Department 2, for Refractory Materials. 

Department 3, for Brick Products. 

Department 4, for Floor Tile. 

Department 5, for Wall Tile. 

Department 6, for Stone Ware. 

Department 7, for Taking of Standard Kaolin Samples. 


III. School Division. 
IV. Division for Economy of Heating. 

V. Financial Division. 
VI. Statistical Division. 


The president of this Society is elected for two years 
and committee members hold office for the same period. 
Frantisék Fischer, a pioneer of scientific ceramics in 
Czechoslovakia is president. The secretary is nominated 
by a committee and serves for two years. Rudolf Barta 
is now general secretary. 

Other prominent ceramists of this country are Otaka 
Kallauner, head man of the Ceramic Institute and pro- 
fessor at the Technical State University in Brno; Karel 
Hineis, manager of the ceramic works in Rakovnik; Josef 
Burian, first professor of ceramic sciences at the Poly- 
technical State University in Prague; G. Kopka, man- 
ager of the Fuel Institute for Porcelain in Karlovy Vary; 
Fr. Kanhaiiser, assistant to Dr. Kallauner in Brno; Josef 
Dr. RupDoLF BarTA Preller, assistant to Dr. Burian in Prague. 


1 Gen. Secy. 
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This Society issues a publication ‘““Transactions’’ which contains English abstracts. 
The meetings held this year are as follows: 


1. Prague, March 28, 1925. : 
Lectures: (1) ‘‘Losses in the Brick Industry and the Possibility of Prevent- 
ing Them,” by A. Rez4é; (2) “(Cement from Rotary and Shaft Kilns,”’ 
by Josef Zitny; (3) “On Action of Scoring on Refractory Products,’’ 
by Voclav Korber; (4) “On the Aceh Ceramic Terminology,” by 
Josef Matejka. 


2. Karlovy Vary, June 12 and 13, 1925. 
Lectures: (1) “The Tunnel Ovens in the Ceramic Industries,’ by V. Pohl; 
(2) ‘New Research in the Institute of Silicates in Brno,” by O. Kal- 
launer; (3) ‘Testing of Insulation,’’ by J. Kopka. 


MEETING OF AMERICAN REFRACTORIES INSTITUTE! 


The meeting and the banquet of the American Refractories Institute will be held 
at the Waldorf-Astoria Hotel beginning at 10:00 a.m. October 29. The morning session 
will be opened with an address by W. C. Sproul, President, and then given over to a busi- 
ness meeting, reports of committees, etc. Following this a buffet luncheon will be served 
in a private dining room adjoining the room in which the meeting will be held. In the 
afternoon talks and papers will be given as follows: 


“The American Refractories Institute,’ by J. D. Ramsay, Elk Fire Brick Co.; 
“Fire Brick Specifications,’ by J. Spotts McDowell, Harbison-Walker Refractories Co.; 
“Work of the Refractories Fellowship at Mellon Institute,’ by M. C. Booze; “Service 
Conditions in Boiler Furnaces,” by Ralph A. Sherman, U.S. Bureau of Mines; ‘‘Shrink- 
age of Diaspore,” by S. M. Phelps, Mellon Institute; ““Organic Bonds for Silica Brick,”’ 
by M. C. Booze, Mellon Institute. 

A banquet, which is to be a stag affair, will be served at 7:00 inthe evening. The 
speakers for this include Senator George Wharton Pepper, Elisha Lee, Vice-President of 
the Pennsylvania Railroad Company, and General T. Coleman du Pont. It is probable 
that Charles M. Schwab will also be present and talk on one of his favorite topics. 


ST. LOUIS DISTRICT ENAMELERS’ CLUB 
Report of Meeting, September 29 


Nineteen members were present at the meeting of the St. Louis District Enamelers’ 
Club held on Sept. 29, at the American Annex Hotel, St. Louis. 

W. V. Knowles of the Titanium Alloy Mfg. Company and member of the AMERICAN 
CERAMIC SOCIETY was a guest. Mr. Knowles gave a talk on various compounds and 
enameling. ‘The chief address of the evening was presented by J. P. Wentworth of 
Beacon Factories, Inc., on ““Your Value to Your Organization.’’ Other speakers were 
J. P. Cole, J. B. Ford Company, who talked on “The Use of Cleaning Compounds,” 
and Fred Janson, Wrought Iron Range Company, whose subject was ‘“‘Ground Coat 
Burning on Steel.”’ 


1 Advance announcement received Oct. 16, 1925. M.C. Booze, Acting Secretary. 
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EASTERN POTTERY MANUFACTURERS INVESTIGATE 
FELDSPAR PROPERTIES IN SOUTH! 


The importance of the ceramic raw materials of the south is becoming more apparent 
every day. More and more of the northern and eastern pottery producers are investigat- 
ing the various sources of feldspar, kaolin, ball and sagger clays and flint than ever be- 
fore. ‘This is especially true of the feldspar deposits. 

Recently the following pottery manufacturers from the Trenton, New Jersey, 
district were guests of the Erwin Feldspar Company of Sprucepine, N. C., and Erwin, 
‘Tennessee, at which time a careful inspection of the mines and mills of the Erwin Com- 
pany were made. 

The party included Mr. and Mrs. Leslie Brown of Lenox Incorporated; Mr. and 
Mrs. J. M. Gilfillan of the Trumbull Electric Manufacturing Company; Andrew Foltz, 
President, Lambertville Pottery Company, Lambertville, New Jersey; John F. Hutch- 
ins, Manager, B. O. T. Manufacturing Company; Oscar Van Fleet, President, Van 
Pottery Company; Enoch Muntford, Manager, Anchor Pottery Company; George 
Martin, Manager, Keystone Pottery Company; C. H. Chamberlain, Manager, Bay 
Ridge Specialty Company; Prof. George H. Brown, Director of Ceramics, Rutgers 
University, New Brunswick, New Jersey; and Prof. A. V. Henry, Director of Ceramics, 
Georgia School of Technology, Atlanta, Georgia. 

When the party arrived in Johnson City, Tennessee, from the east they left im- 
mediately in a special car attached to a regular train on the Clinchfield Railroad, for 
Sprucepine, N. C. Near Sprucepine the visitors were met by R. W. Lawson, Presi- 
dent of the Erwin Feldspar Company and were taken to the mines on Crabtree Creek 
in a special car over the private railroad operated by the Erwin Company. 

After making an inspection of the mines the party was taken to the hotel at Spruce- 

pine at which place a banquet was tendered them. S. IT. Henry of New York and 
Sprucepine extended a cordial welcome to the visitors and told them of the remarkable 
growth of western North Carolina and pointed out the many advantages of that section 
for industrial development. L. H. Phetteplace, General Manager of the Clinchfield 
Railroad reviewed in a most interesting way the industrial development in the territory 
traversed by the Clinchfield Railroad. Mr. Phetteplace predicts a much greater de- 
velopment during the next ten years and pointed out the advantages of this location 
for ceramic industries. Dr. Charles Peterson of Sprucepine, a local physician, told of 
the climatic advantages of western North Carolina and the desirability of this section 
from the standpoint of health. Mr. Smith, Manager of The Harris Clay Company, 
of Sprucepine, explained the method of mining and refining North Carolina kaolin. 
On behalf of the guests, Leslie Brown, Andrew Foltz, George H. Brown and A. V. 
Henry responded in a most delightful manner. Mr. Brown told of his experiments 
with the use of North Carolina feldspar which have proven successful in the production 
of extremely high grade china. Messrs. Foltz and George H. Brown pointed out the 
necessity of keeping feldspar uniform and told in clear terms the requirements of the 
various manufacturers so far as feldspar is concerned. Prof. Henry reviewed his 
work at Georgia Tech. and explained in detail the ceramic raw materials of the south- 
east. He, too, predicted a rapid growth of the pottery and glass industry in the south. 
V. V. Kelsey, of the Erwin Feldspar Company, acted as toast master. 

The visitors expressed surprise and interest in the great extent of the feldspar de- 
posits in western North Carolina. 

The following day the party made an inspection of the English Knob mines of the 
Erwin Company and returned to Erwin, Tennessee, where they visited the mills of the 


1 By V. V. Kelsey, Erwin, Tenn. 
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Company and were later guests of the Southern Potteries, Incorporated, of Erwin. 
They left for the east on Sunday night. 

Prior to 1911 there was no feldspar being produced in North Carolina on a com- 
mercial scale. Today this territory is producing half the total amount of feldspar con- 
sumed by the various ceramic industries of this country. The industry has grown 
from a modest start in 1911 to its present size which argues well for the quality of this 
material from North Carolina. 

During 1924 a total of 96,000 long tons of feldspar were mined in North Carolina 
which was more than the entire country consumed in 1921. This is a remarkable 
increase in three years. The production in 1924 represented an increase of 68% as 
compared with 1923. 


CALENDAR OF CONVENTIONS 


Organization Date Place 

Amer. Assn. for Advancement of Science Dec. 28—Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY Feb. 8-138, 1926 Atlanta, Ga. 
American Chemical Society 

(Spring Meeting) April 5-9, 1926 Tulsa, Okla. 
American Concrete Institute Feb. 23-26, 1926 Chicago, Ill. 
Amer. Electrochemical Society April 22-24, 1926 Chicago, Ill. 
American Engineering Council January, 1926 
American Face Brick Association Dec. 1-3, 1925 Atlanta, Ga. 
Amer. Institute of Chem. Engrs. Dec. 2-5, 1925 Cincinnati, Ohio 


Amer. Institute of Min. and Met. Engrs. February 15, 1926 New York City 
Amer. Iron and Steel Institute 
American Mining Congress 


(Annual Meeting) Dec. 9-11, 1925 Washington, D. C. 

(Western Division) Nov. 16-19, 1925 Chandler, Ariz. 
Amer. Soc. Mechanical Engrs. Nov. 30—-Dec. 3, 1925 New York City 
Amer. Soc. Steel Treating Jan. 21-22, 1926 Buffalo, N. Y. 
Amer. Soc. Testing Materials June 21-26, 1926 Atlantic City, N. J. 
Amer. Zinc Institute April 27-28, 1926 St. Louis, Mo. 
Assn. Chemical Equipment Mfrs. May 10-15, 1926 Cleveland, Ohio 
Assn. Iron and Steel Mfrs. May 31-June 5, 1926 Chicago, Ill. 
Associated Tile Manufacturers December 9, 1925 New York City 
Baltimore-Washington Section 

(American Ceramic Society) Dec. 5, 1925 Washington, D. C. 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, Pa. 
Common Brick Manufacturers February 22-26, 1926 Atlanta, Ga. 
Grinding Wheel Mfrs. of U. S. 

and Canada Dec. 11, 1925 Buffalo, N. Y. 
Hollow Building Tile Assn. January, 1926 Chicago, Il. 
Manufacturing Chemists’ Association May or June, 1926 Near New York City 
Natl. Acad. of Sciences Nov. 9-11, 1925 Madison, Wis. 

(Spring Meeting) April 26-28, 1926 Washington, D. C, 
Natl. Assn. of Mfrs. of Pressed and Blown 

Glassware March 9, 1926 Pittsburgh, Pa. 
Natl. Assn. Stove Mfrs. May 12-138, 1926 New York City 


Natl. Brick Mfrs. Assn. Nov. 2-7, 1925 St. Louis, Mo. 
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Organization Date Place 

Natl. Exposition of Coal Mining Mach. Dec. 2-5, 1925 Cincinnati, Ohio 
Natl. Exposition of Power and Mechani- 

cal Engrs. Nov. 30-Dec. 5, 1925 New York City 
Natl. Glass Distributors Assn. Nov. 10-11, 1925 New York City 
Natl. Paving Brick Mfrs. Assn. January, 1926 
Natl. Society Vocational Education Dec. 3-5, 1925 Cleveland, Ohio | 
Natl. Terra Cotta Society Nov. 18-14, 1925 Washington, D. C. 
Natural Gas Assn. of America May 17-20, 1926 Tulsa, Okla. ) 
New Jersey Clayworkers’ Assn. Dec. 18, 1925 New Brunswick, N. J. | 
Ohio Ceramic Industries Assn. Nov. 20-21, 1925 Columbus, Ohio 
Sand-Lime Brick Assn. Feb. 9-15, 1926 New Orleans, La. 


Taylor Society Dec. 3-5, 19251925 New York City 


| 
: 
| 


BULLETIN 


of the 
American Ceramic Society 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific and Art Questions and 
Promotion of Codperative Research 
Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 
Mary G. SHEERER } art A.SILVERMAN Glass BoC? FIL ‘Tarra Cotta 


H. oe BALDWIN x Df FINN G. M. ae a at 
M. E. Manson . E. BALES : J. D. MARTIN eavy Clay 
H. G. Wo.Frram } Enamel L. C. Hewrrr § Refractories A. P. Ports Products 
. H, RIDDLE 3 
F. H! ReRap } white Wares 
OFFICERS OF THE SOCIETY TRUSTEES 
E. WARD TILLOTSON, President R. D. LANDRUM 
Mellon Institute, Pittsburgh, Pa. A. F. GREAVES-WALKER 
F. H. RHEAD, Vice-President R. R. DANIELSON 
American Encaustic Tiling Co., Zanesville, Ohio ; J. C. HosTeTrerR 
H. B. HENDERSON, Treasurer C. Forrest TEFFT 
Standard Pyrometric Cone Co. J. S. McDowELL 
1538 N. High St., Columbus, Ohio R. L. CLARE - 
Ross C. Purpy, General Secretary C. C. TREISCHEL 
HELEN ROWLAND Fox, Assistant Secretary Pau. E. Cox 


Emi.y C. Van Scuorck, Assistant Editor 
Lord Hall, O. S. U., Columbus, Ohio 


Vol. 4 December, 1925 - No. 12 
EDITORIALS 


ALLOCATION OF CERAMIC WORK IN FEDERAL BUREAUS 


All who have given thought to the many points involved in the 
general question of allocation of ceramic work between the Bureau of 
Standards and Bureau of Mines realize that what the bureaus need most 
is concerted support and coéperation of all the ceramic industries. The 
allocation details are matters of policy and laboratory direction for which 
the Department of Commerce is responsible and wholly capable to con- 
duct. Secretary Hoover wants from ceramic manufacturers an organi- 
zation qualified to advise on character of work to be undertaken and on 
means of securing the most extensive collaboration of the state and in- 
dustrial investigation laboratories. 

Plant proving of laboratory results has been endorsed because it is 
practical and conclusive. Results of plant investigations which have 
been proved should be wholly public property. Special advantages to 
the plants where the proving is done or to the firms who help finance the 
work are no more than those involved in ‘‘first hand experience.’”’ Patent 
rights on all new disclosures should be assigned to the public, and a mini- 
mum of time allowed between the finding of the information and making 
it known to the public. 

The government laboratories should devote most of their resources to 
fundamental investigations but these investigations should be only such 
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as are of immediate importance. All work on fundamentals is twofold, 
abstract and applied. ‘There are enough problems of current need for 
which fundamental data are lacking that the federal bureau could well 
adopt as a working principle that all investigations should be carried 
through to proof under plant conditions. 

The bureaus need a strong unit contact with the manufacturers in all 
ceramic investigation. The manufacturers should so organize as to 
make sure and readily available a strong working contact. All heavy 
clay products manufacturers would be placing themselves in position 
to give and to receive aid in federal researches if they would function 
through the Clay Products Institute. The whiteware manufacturers 
should organize a similar institute. Whether the trade associations having 
the same major problems will codperate collectively through institutes or 
singly as trade associations, we are convinced that the means of collabora- 
tion diagrammed in the organization chart here shown will give the most 
flexible and yet the most positive and frictionless unit contact for the 
government. 

As to allocation of ceramic work it will have to be admitted that for 
as long as the Bureau of Mines operates for the beneficiation of minerals, 
metallic and non-metallic, they will have to study fuel and metallurgical 
economies in which refractories have an important part. The Bureau 
of Mines will have to continue working in that borderland where the 
ceramic engineers, fuel engineers and metallurgical engineers have a 
great deal in common. If the ceramic work of Bureau of Mines was 
restricted to refractories for power and metallurgical purposes they would 
have a large burden. It would be well if they were so restricted. 

The Bureau of Standards should do plant proving by sending men 
into the field. Plant proving involves considerable laboratory investi- 
gating and for this a station should be maintained. Quite naturally the 
geographic place for such a station is the industrial center of both ceramic 
producers and. consumers. ‘The Government has such a station in Co- 
lumbus. Economies in operation from standpoint of the Government 
and the industries alike make evident that this Columbus station should 
be continued. 

Also, the several state universities have extensive laboratory space, 
equipment and qualified research personnel with which the federal govern- 
ment and the industries should be codperating. The largest and most 
far reaching consideration in this general question of allocation of ceramic 
work under federal and state auspices is in the economic employment 
of the facilities of the several state universities. 

With a representative research advisory board as provided for in the 
scheme suggested in Fig. 1, the federal bureau would have the very 

broadest and best informed council and the industries would have the 
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benefit of the most economical employment of the country’s research 
facilities. Economy, flexibility and best informed advisory service 
to the government and to the industries is made possible by the scheme 

here presented. 


A LETTER FROM AN ACTIVE MEMBER 


Why am I a member of the AMERICAN Ceramic Society? Is it only 
to receive the monthly Journal and the other publications of the SocrETy ? 
I admit that these are worth more than the ten dollars annual dues, for 
in them are results of researches and operating schemes which represent 
a great many times $10.00 in original cost and many times $10.00 in 
value to me. Nowhere else can I find so complete an abstract of the 
world’s ceramic literature. I realize that every cent over the office and 
postal expenses which the 2000 members pay as dues is put into the Jour- 
nal, bibliographies and book lists. I know that the profit from these 
publications which comes directly from the information recorded, cataloged 
and transmitted equals several times the cash I give in exchange. 

Though worth more than it costs, the Journal is not my fundamental 
reason for membership in the Society. The Journal is no more than 
a record of the results and not the cause of them. It is one of the essentials 
to the real purpose of the Society. Collaboration of the scientific, tech- 
nical and artistic ceramists in promoting agencies for research and edu- 
cation for collecting and distributing information is the real purpose 
of the SocIETY. 

When I consider the profound change that has been made in the char- 
acter of reading matter in the trade journals; when I contrast the present 
unfilled demand for men trained in ceramic schools with the very sparse 
opportunities for the school-trained men fifteen years ago; when I see 
trade associations placing high value on scientific and technical research; 
when I recall that the ceramic divisions in the federal bureaus were in 
response to petitions by this Society and when I learn that in every 
nation where the ceramic industries have developed there is a national 
organization like our AMERICAN CERAMIC SOCIETY, I feel proud that 
I have had a part in the work done by the members through the SOCIETY. 
I am sure that technical progress in ceramics in America has been possible 
because the scientific, technical and artistic ceramists have been working 
together, sharing information and exchanging experiences in an organized 
way. ‘This is the reason I am a member of the AMERICAN CERAMIC 
SOCIETY. 


PAPERS AND DISCUSSIONS 
SILLIMANITE REFRACTORIES 


By A. MALINovszKy 


The papers of Hewitt Wilson! and T. S. Curtis? which were read at 
the Summer Meeting of the AMERICAN CERAMIC SocIETy at Los Angeles, 
California in regard to the fused sillimanite refractories were very interest- 
ing. As these researches were conducted only on electrically fused silli- 
manite ingots, I should like to know what percentage of glass has been 
found surrounding the crystals. 

I have produced purer sillimanite crystals with much lower glass by the 
Bessemer method than with the electric furnace. The sillimanite crystals 
made in the electric furnace 
were not more than 75% or 
the highest 88% pure silli- 
manite. ‘The rest was a glass 
which contained from 2% to 
3% of NazO + K,0O and from 
1% to 2% of CaO + MgO. 

‘Prof. Salisbury who made 
the first petrographic examina- 
tion in 1910 of the electrically 
fused sillimanite ‘ingot called 
my attention to the fact that 
to produce pure sillimanite 
crystals I would have to first 
get rid of the alkalis before the 
crystallization process com- 


mences or use a purer material Fic. 1.—The crystals as they occur in paral- 
anduote lel blades. The ground glass which forms the 


: base for the sillimanite crystals is made up of 
Therefore, early on 1911 I felty aggregates of very fine needles crossing 
had begun to experiment with every angle. 


the Bessemer method. ‘This 
proved to be more satisfactory than the electric furnace. 

With the Bessemer process I was able to eliminate the alkalis and I have 
produced a product of 95% pure sillimanite with only 5% of a ground 
glass free from the alkalis. 

The Bessemer process gave a product which analyzed as high as 81% 
of Al,O3, especially those which were fused from diaspore or bauxite. 


1H. Wilson, C. E. Sims and F. W. Schroeder, “Artificial Sillimanite as a Refrac- 
tory,” Jour. Amer. Ceram. Soc., 7 [11], 842; [12], 907 (1924). 

2T. S. Curtis, ‘Synthetic Sillimanite in Ceramic Bodies,” Jour. Amer. Ceram. 
Soc., 8 [1], 68-8(1925). 
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Professors Salisbury and Johannsen and also A. A. Klein and W. H. Tom- 
linson found corundum present ranging in the various samples from very 
. small percentage up to as high as 16%. 
The higher the corundum the greater 
was the resistance to spalling, corrosion, 
load and high temperatures. Many 
samples of the sillimanite thus produced 
were more refractory than cone 42. 

Of the three microphotos shown here, 
Fig. 1 contains 95% of sillimanite and 
5% of a mixture of brown and clear 
glass. Figures 2 and 3 contain 90% of 
sillimanite and 10% of a mixture of 
brown, green and grayish white glass 
masses. 

Fic. 2.—Enlarged about twenty diam- Figures 1 and 2 are sections parallel 
in eters. the fibers and Fig. 3, cross-section of 
the same ingot as Fig. 2. 

In eross- -section the sillimanite crystals are rather uniform in size rang- 
ing from..02 to .03 inch. It’can be seen that these crystals are not solid 
but have a skeleton growth away from | 
the centers toward the corners. In length 
the longest fiber measures over .35 inch 
and this was broken off at both ends. It 
is. likely that. many of the fibers are one 
inch or more in length. 

There is no reason to suppose that the 
cost of super- -refractories of sillimanite 
will prohibit its use commercially. At 
the Washington Iron Works a U.S. Rotary 
Smelter'was lined with a sillimanite refrac- 
tory a year ago and up to March this year 
has made 2416 smelts. First we smelted 
enamel and now we are smelting grown 
coat. Fic. 3.—Cross-section enlarged 

We lined the stationary smelters one about twenty diameters. 
year ago and in one have made 1600 
smelts. It is still good for many more. Inthe other smelter we made only 
600 smelts when we had to repair it. In the smelter which made only 600 
smelts the brick perhaps contained a high percentage of glass high in 
alkalis which reduced its resistance to corrosion and spalling. 


WASHINGTON IRON WoRKS 
Los ANGELES, CALIF. 
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CHINA CLAY! 


By STEPHEN LEECH 


In the course of contact with my fellow ceramists and others I have 
been struck by the lack of a precise understanding as to what china clay 
is, is not, and may be, more especially as to what constitutes the difference 
between the “imported” and the “‘domestic’”’ (or as I should prefer to call 
it, the ‘‘native’’) china clay. 

There is a fundamental difference between the two. 

Broadly speaking, the “imported” or English china clay is the result 
of the kaolinization by pneumatolytic action on the feldspar of granite, 
the altered product remaining im situ until the moment of its artificial 
separation from the other elements of the granite (these remaining un- 
altered). ‘The domestic or native china clays are the result of sub- 
atmospheric decomposition of rocks, chiefly of the gneissic order, at the 
surface, their kaolinitic matter being separated by aqueous influences, 
carried and redeposited elsewhere. 

The effect physically and, possibly, chemically of these varying condi- 
tions is a matter well worthy of consideration. So far as I know there 
is no evidence of pneumatolytic action ever having taken place in this 
country, and although I do not regard the evidence on the point as being 
complete, I think it may be taken for granted that the native clays are 
the outcome of trituration and redeposition alone. 


Our Earth 


We have, therefore, first of all to take into consideration the English clays, 
in their primary form as part of granite. 

If we were to get below what one of the jesters in chemistry has thought 
well to call the ‘half-mile crust” of the earth we should find that the crust 
is getting (or remaining) softer and softer, more inchoate, until it finally 
passes into the semi-liquid state called ‘‘magma.’”’ Nearer still to the 
earth’s center we should probably find this magma, which comes to our 
minds as a substance of the consistency of molasses, becoming still more 
thinly liquid and finally passing into vapor and then into gas alone. We 
are concerned only with the magmatic condition. In this, partly by 
reason of physical and chemical affinities, are formed segregations of matter 
of different constitutions. They are probably irregularly disposed. One 
of these is the granite magma, that is, it is a magma containing silica, 
alumina, alkali or alkalis and some metallic elements in such proportions 
that if ejected to the surface the magma would cool as granite. 

The older portion of the crust of the earth, as it cooled, contracted— 
forming cracks and fissures all over its surface. ‘The detached portions 


1 Recd. January, 1925. 
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so formed sank and tilted at irregular angles, receding into the unsolidified 
magma below with a double effect—that of forming what are called “faults” 
(more or less vertical fissures) and of squeezing out through such fissures 
the underlying magma to the surface. Here the magma cooled. Its 
excess of silica crystallized out as quartz, its combined silica and alumina 
and alkalis as feldspar, its minor metallic elements as mica—chiefly mus- 
covite and biotite, with some little hornblende. ‘Thus the cooled magma 
became granite—a mosaic of crystals of quartz, feldspar and hornblende 
with here and there films and detached flaky crystals of mica. 

Floating in the molasses-like mass of the magma were what are called 
phenocrysts, that is, crystals of feldspar, of varying size. The reason 
for the formation of these in the magma before ejection is a matter of 
rather deep inquiry. Suffice it to say that it is usually attributed to 
supersaturation of the magma with the element silica. The presence 
of the phenocrysts is a matter of some importance as we shall see later. 
Together with the more liquid portions of the magma they were ejected 
to the surface, floating along like chips of wood in a stream. The magma 
spread in sheets and masses, often infiltrating the joint-planes of the 
measures through which it passed, but in the main it formed hills and 
mounds above the higher levels of faulted measures at the surface. 

Subsequently, owing to the shifting or the exhausting of the magma, 
gases followed on along the same lines of weakness. ‘These gases con- 
sisted largely of boron and fluorine, the former picking up the iron and 
certain other elements and forming schorl-tourmaline, the fluorine robbing 
the feldspar of its silica and rendering its alkalis soluble. It is in this con- 
dition that we find the — called china clay rock from which the 
china clay is derived. 


Devon and Cornwall, England 


This sequence of geological and mineralogical occurrences took place 
only within a very limited area in England, entirely in the southwestern 
part of the country; in the counties of Devon and Cornwall. There is 
practically no production of china clay in the British Islands outside 
these areas. ‘The productive capacity of areas themselves differs con- 
siderably, the extent and thoroughness of the kaolinization varying. The 
St. Austell area*is by far the best. The area takes its name from that 
of the pleasant fittle’town on its southern coastal border. The town 
in turn borrowed it from that of its protecting saint, St. Austin or Augustin. 
From the town northward the country rises steadily until reaching 
a height of over 1000 feet above sea-level at Hensbarrow Downs, some 
six miles from St. Austell, and this point may be considered as the center 
of the china clay activity. 

The St. Austell area as a whole—that is the area in which granite, 
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kaolinized or unkaolinized, is at the surface—falls into a shape which 
may well be likened to that of half of a large pear, the flat side downward. 

Its shape and contour, which is to be taken as the plan-line of the granite 
where it clears the county rock or “‘killas’’ as it is called (and which killas 
measures are the Meadfoot Shales of the Middle Devonian formation), 
includes both kaolinized and unkaolinized areas. These are sharply 
separated by a line of fault called the luxulyan fault. The kaolinized 
portion lies to the west of this fault and the unkaolinized portion to the 
east. 

The shape and the occurrence of the high points, afford data for in- 
teresting speculation. ‘The flow of phenocrysts follows closely the center 
line, on both sides the luxulyan fault. The granite nearer the edge of 
the mass is finer in texture, indeed approaches that of microgranite. Again, 
the minor faults or fissures, which by the way carry tin wolfram and copper 
ores, are ranged on the flanks of the pear-shaped mass approximating 
to its course or are distinctly at right angles to it. ‘These fissures are pre- 
cisely where one would expect a mass of that shape to crack on cooling. 
There is little room for doubt therefore that the St. Austell mass of granite 
is of the order of things known as a laccolith, that is, there is probably 
a deep-seated neck somewhere from which the whole mass spreads eastward. 
The depth or thickness of the mass is difficult of estimation but it is prob- 
able that the mass rests on the upper surface of the next formation suc- 
ceeding downward, the Devonian, vz: the Silurian, but as the lower 
measures of the Devonian do not outcrop in the district their thickness 
cannot be estimated with any certainty. 

There was, it may therefore be assumed, a mass of granite having 
a central core or backbone of phenocrystine or, as it is called, porphyritic 
granite dating from a core or neck somewhat to the south of the eastern 
end of the mass. 

From such a point would flow the last of the magma, to be succeeded 
by gases and vapors. ‘That such was the case is evidenced by the fact 
that at or near the point indicated occurs the variety of the St. Austell 
granite known as Cornish or china stone. ‘This ‘‘stone’ differs from 
the general mass of the granite in several important respects. One of 
the most important is that it shows the invasion of fluorine. Its quartz 
becomes of a purple tint and it carries topaz grains, topaz being a fluoride 
of alumina. The topaz occasionally appears as a separate mass and 
in such cases is usually accompanied by much schorl-tourmaline. ‘The 
latter is a borosilicate and, therefore, indicates and justifies the view pre- 
viously expressed that the subsequent kaolinization of the granite, or 
rather of the feldspar of the granite, was effected by the action of fluo- 
rine in the presence of boron. The beneficent effect of the latter was 
to carry the iron of the rock present originally as biotite into the insoluble 
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of the borosilicate. It is only reasonable to admit that there is some 
contention as to the precise nature and sequence of the processes by which 
the kaolinization of the feldspar has come about. ‘There are not wanting 
those who contend that the process has been from the surface downward; 
and other most ingenious theories have been advanced. ‘The pneumato- 
lytic theory is, however, the one most generally accepted and to it the writer, 
who has had the advantage of living on the spot for several years, gives 
his unqualified adherence. 

The principal points of evidence in its favor are: 

(1) ‘The fact that the kaolinization never appears at the surface. ‘There 
is always a layer of disintegrated but not kaolinized granite from the 
surface downward. ‘This layer of material, which is locally called “‘growan”’ 
may be from four to fourteen feet thick. In it, all the elements of the 
granite are present. It ends off abruptly. In sinking through it, prac- 
tically one spadeful is in the ‘‘growan”’ and the next in the fully kaolinized 
china clay rock. ‘This is of itself strong presumptive evidence of rising, 
heated gases ending their influence at a definite point of cooling. 

(2) ‘The deeper the pits are sunk in the kaolinized rock the more com- 
plete, absolute and unvarying does the kaolinization become. Pits have 
been sunk to a depth of 300 feet with the result that the deeper the sinking 
is the better the clay. 

(3) In some cases the overlying killas measures are also kaolinized 
and always from contact with the erstwhile granite upward, never from 
the surface downward. 

(4) ‘The area of kaolinization is sharply divided by the luxulyan 
fault. 

Practically no kaolinization extends to the east of it. Gases permeat- 
ing the granite mass from the west eastward would find in the broken 
and ill-filled fissures of the fault abundant outlets. Their efficiency ended 
there. It is certain that had the influence been a superficial one it would 
have affected the granite equally on both sides the line of faulting. That 
there was a very free escape of boron at this point is evidenced by the 
densely studded rock called luxulyanite from a single block, or rather 
boulder, of which the sarcophagus enclosing the remains of the Duke of 
Wellington was made. ‘The beauty of this rock lays in the stellate clus- 
ters of tourmaline with which it is packed, and the tourmaline, as we 
have noted before, is the borosilicate of iron, magnesia and alumina. 

Those who are so far interested in the contra-theories as to kaolinization 
will find the whole subject traversed in the very excellent book on china 
clay and china stone written by Allan Howe of the English Geological 
Survey. ‘The writer wishes to take advantage of this allusion to acknowl- 
edge his own indebtedness to that work, which treats exhaustively the 
subject of china clay not only in England but in all countries of the world. 
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English China Clay 


The china clay rock as it lays in the earth or near its surface is of the 
consistency of half-set concrete. It is hygroscopic, that is to say it takes 
up and retains much water. It is very rare to find it in dry condition. 
This is fortunate, as most of the pits working on it are on the tops of hills 
or along ridges on the sides of bare, bald, treeless hills, and water plays 
a most important part in the separation of the actual china clay from 
the quartz, mica and schorl-tourmaline which accompany it. 

The methods by which the actual china clay, the now kaolinized feldspar, 
is separated from the quartz and other waste matter have been so fre- 
quently described and illustrated that it is not necessary for the present 
writer to more than summarize them. They have especially been set 
forth in all detail in the work before referred to, Allan Howe’s book, and 
it is to be regretted that certain recent dissertations on the subject, which 
are almost word-for-word repetitions of the matter of that book have 
appeared in the columns of a contemporary without the acknowledg- 
ment that was their due. 

Anywhere westward of the luxulyan fault there is little difficulty in find- 
ing an area to yield china clay. Of course care has to be exercised, espe- 
cially on the subject of water supply, and, naturally, as to means of commu- 
nication with road and rail. A site being selected and ‘“‘proved’’ by the 
sinking of trial pits, a pumping shaft is sunk at some little distance from 
what is expected will become the center of the pit. This shaft is followed 
by an adit or level driven from the bottom of the pumping shaft to the 
center of the pit and then by an upcast shaft; the level is connected with 
the surface of the pit. The surface is then stripped of the overlying 
“‘burden,’”’ generally the growan before described and a foot or two of poor 
upland soil. The overburden is always kept well back from the edge 
of the pit and a deep trench sunk to receive percolating surface water 
and prevent its entering the actual pit. As the actual pit increases in 
size it is most important that this keeping back of the overburden is well 
attended to. It is a heavy “cost” on the china clay obtained, especially 
in the early stages of opening of a pit of work, and neglect of it is often 
the cause of much of the discoloration in the china clay as we receive 
it. Water must now be conveyed in trenches or “‘launders’’ to the edge 
of the actual pit and there allowed to run over and down the sides of the 
excavation. ‘This has the effect of breaking down the softish rock, assisted 
by manual operations, the water pouring down into the pit below a puddly 
mass of ‘‘sand’’ (as all but the actual clay is called) and clay water. 

It flows toward the center to the top of the upcast shaft, but it is in- 
tercepted in its course by the ‘‘sand boxes,” a simple but ingenious con- 
trivance by which the stream is allowed to precipitate the coarsest of its 
sand. ‘The clay water enters and fills the upcast shaft and level. At 
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the pumping shaft it is brought to the surface, a suspension of 10% to 15% 
clay together with all the finer sand and all the mica. 

The greatest difficulty the clay worker has is to get rid of the mica. 
By passing the suspension successively through smaller pits and finally 
in a slowly moving stream over broad areas of slightly inclined surface, 
called ‘‘mica-drags,” the whole of the undesirable matter is precipitated, 
but not without serious loss of clay as well. The purified suspension 
is received in settling pits where, after considerable time, the clay settles 
and the excess water is decanted off and reused; the now creamy suspension 
is passed on to the ‘‘tanks’’ where a much longer period of time is al- 
lowed for it to further settle and solidify about to the consistency of the 
familiar substance—lard. 

In this condition it is conveyed to and deposited on the ‘‘drys’”’ or dry- 
ing floors, large areas of porous tile overlying heating flues. The clay 
is spread in a layer 6 to 10 inches thick, ‘‘nicked-up” as it dries, and so 
leaves the floor in the roughly cuboidal chunks so familiar to us on receipt 
of our supply of ‘imported clay.” It is never dried to ‘‘bone dryness’ mas- 
much as, being hygroscopic, it would again pick up from the atmosphere 
10% to 12!/2% of moisture. We, therefore, all buy it well knowing we are 
buying that minimum amount of water. 

All these arrangements sound very simple—almost primitive. So they 
are, but they are effective, and with the exception of the waste of clay 
or its reduction to second and third qualities known as “‘micaclays,”’ there 
is little room for improvement upon them from an economical point of 
view. As compared with the ‘‘sandwheel” methods employed on the clays of 
this county they are far more effective in getting rid of deleterious matter. 

Little has been done in England to substitute mechanical treatment 
for the older method of levigation and precipitation pure and simple. 
A fairly common practice is the acidulation of the water in the banks 
to facilitate precipitation. On the other hand an attempt has been made 
by increasing the viscosity of the bank water by the addition of sodium 
silicate to retain the finer particles of clay in suspension longer and so, 
by separate decantation and filter-pressing of the upper suspension, to 
obtain a finer grade of clay for special purposes. The most radical im- 
provements which have been made in the process have been the substitution 
of forcibly ejected streams of water from hose-nozzles directed against 
the face of clay-rock in place of the natural run of the conducted stream 
down its face, which newer method is known as ‘“‘hydraulicking,”’ and the 
introduction of the pipe-line system. Many of the older works were 
situated back in the hills, the transfer of the finished clay to rail or port 
involving miles of heavy haulage over difficult roads. As fortunately, 
the average gradient is toward the coast it has been possible to establish 
systems of pipe-lines, the ordinary 9- or 12-inch sewer pipe of this country, 
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conveying the suspension at the point at which it would ordinarily pass to 
the settling tanks on the ‘‘work”’ to tanks and ‘‘drys’’ located at points on the 
railways or at ports eight to ten miles distant from the actual clay pits. 
Thus a double saving has been effected, the cost of hauling fuel for drying 
to the works and that of hauling the dried clay to loading stations. 

The only really revolutionary method introduced to the trade within 
the writer’s knowledge was passing the whole of the clay-rock through 
rotary washers and the effluent treated in a series of centrifugal separators 
culminating in the ‘‘Gee” separator. This was followed by an equally 
rapid system of drying in a progressive tunnel-drier. It was possible 
for the clay mined in the early part of the day to be loaded the same day 
as finished clay. The prime object, however, was to obtain clay of far 
finer texture than the ordinary for use in certain industries under the exi- 
gencies of war-time conditions. 

It is generally conceded that English china clay represents an aggregation 
of crystals of the mineral, kaolinite. Such crystals are sub-microscopic 
but their structure and habit is known. They are flat, hexagonal or 
rhomboidal forms, of a thinness so extreme as to be barely comprehen- 
sible in figures. Their habit is to form, by superimposition, masses or 
groups, still so minute as to be only just within the possibility of detection 
under the highest-powered microscope, of dendritic or branching growths 
or in piles and strings known as ‘‘rouleaux”’ or ‘‘vermiculae.’”’ ‘This initial 
fact is important to the user. ‘The plasticity of china clay, often annoy- 
ingly limited, can be considerably enhanced by protracted grinding 
which has the effect of breaking down the aggregates and increasing vastly 
the area of surface tension. 

We have in such china clay a substance of quite uniform chemical con- 
stitution. We can, therefore, rely upon its presenting a uniform degree 
of refractoriness, in other words of its being pretty constant in point of 
shrinkage and freedom from fire influences calculated to produce warping. 
Such measure of uncertainty as there may be between one grade of im- 
ported china clay and another is due rather to the degree of thoroughness 
with which the elimination of the mica (in particular) has or has not been 
carried out. ‘That, in plain words, means that the best clay is produced 
by the firms having the largest mica-drag areas. 

The pneumatolytic action which locked up the original iron of the 
granite by converting the biotite schorl-tourmaline thereby gave us a 
practically iron-free material, for the schorl is the one substance which, 
thanks to its high specific gravity, is most easily gotten rid of in the sedi- 
mentation processes. In addition, if the clay has been produced in the 
areas in which the primary granite was of the porphyritic or phenocrystine 
order the relative proportions of both mica and tourmaline were low, there- 
fore good color is assured. 
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A MONEY SAVING RECORD SYSTEM FOR CASTING SHOPS! 


By L. L. BREKEN 


Some sort of systematic factory record keeping is necessary in every 
ceramic manufacturing plant. Factory records are an essential part of 
any cost accounting system and they are an equally vital element of an 
exact and complete technical or process data history. 

It is most important that such records be not laboriously obtained, com- 
plicated or too costly—‘‘the tail must not wag the dog.”’ 

The record system used at the Jeffery-Dewitt Insulator Company has 
been evolved to cover their particular conditions. 

Operation of the whole record system requires the employment of (1) 
a timekeeper who is also a superintendent clerk; (2) a bookkeeper who 
does all costing and also keeps all 
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of raw materials, work in process and stock. At the same time it gives 
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1 Presented at the Annual Meeting, AMERICAN CERAMIC SociETy, Columbus, Ohio, 
Feb., 1925. (White Wares Division.) 


BEEKEN 647 


us rather complete technical and process data upon each lot of each type 
of product; and does this systematically and automatically. 

Three main classes of records are involved, namely (1) time or labor 
charges; (2) material requisitions; (3) lot production records. 

The factory time or labor charge slips are similar 
to those in common use. Each workman daily 
charges his hours (or piece work) to the account 
worked upon. ‘This is approved by the foreman and sent to the time- 
keeper, who in turn checks against clock cards, makes pay-roll entries and 
cost distribution. He accomplishes his entire timekeeper’s work in about 
three hours. 


Time or Labor 
Charges 


MILLING REPORT 


Mill No. Mill No. Mill No. Mill No. Mill No. 


Clay 
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Viscosity 
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Temperiture 
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Time Finished 
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BLUNGING 
Clay 
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Water 
Time Started 
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EQUIPMENT INSPECTION 


Mills 


Blungers 


Pumps 


Lawn 


Agitators 


Scrap Blungers 


MATERIAL STOCK WARNING:— 


DELAYS AND REMARKS:— 


! 
I ; The material requisitions give account of all — 
| Material : 
material used. ‘They are of two classes: (a) for 

production raw materials; (b) for maintenance or 
manufacturing supplies. 

Each batch of ceramic raw material withdrawn 
Class ‘‘A”’ eros : ‘, 
from bins is weighed and listed on a day sheet. 
These sheets go to the bookkeeper and are means 
of keeping perpetual inventories and of making 
| material charge for month, from which the slip cost per month is obtained. 
| Physical inventories of raw material in bins and slip in tanks are taken 
i the first of each month and thus the perpetual inventory checked and cor- 
rected if need be. A similar system applies on all hardware and other 
production raw materials used in the plant. 


Requisitions 


Production of Raw 
Materials 
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Maintenance and manufacturing supplies are 
kept in the factory storeroom. ‘These materials 
can be withdrawn only through a storeroom requi- 
sition. The accounting of these materials is done 
then by the bookkeeper in the usual manner of storekeeping. 


Maintenance and 
Manufacturing 
Supplies 


REQUISITION ON STOREROOM 
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Production Records 


Our lot production records give us a really big 
return for the small effort they involve. 

They prevent confusion in the shop; they give all counts and inventories 
of work in process; locate at any time the exact position in process, and 
status to date, of any production order; and they leave behind a perma- 
nent history of process conditions and technical data upon each order and 
lot of the order manufactured. 

The need of such a system is evident. We manufacture sixteen differ- 
ent standard types of porcelain, as well as specials, when such orders are 
received, and the same molds, racks, forming machines and other equip- 
ment are used for several of these types. While our standardization of 
design and process does give great flexibility and does mean little or no 
idle equipment, it must be recognized that such conditions make systematic 
production planning and routing imperative. 

Before starting manufacture production each 
type and each order of porcelain is scheduled 
upon the production order form (see page 651): 

Since it is necessary to see that these production schedules are main- 
tained or if they are not to make process adjustment, a systematic account- 
ing and knowledge of the location in process is demanded covering each 
production order. ‘The lot production records perform this function. 

The lot records originate from sheets filled in by each department fore- 
man covering each lot on each production order that moves into and out 
of their department. 


Lot Records 


Production Order 
Form 
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MAINTENANCE ACCOUNTS 


MILLING 
AND GLAZE MAKING EQUIPMENT 


Motors, Wiring,and Electrical Equipment 
Line Shafting, Pulleys and Hangers 
Clutches 

Belting 

#1 MilT 

#2 Mill 

#3 Mii! 

#4 Mill 

#/ Blunger 

#2 Blunger 

#3 Blunger 

#4 Blunger 

Slip Pumps 

Slip Lines and Valves 

Slip Tanks and Agitators 

Water Lines or Hose 

Milling Room Trucks and Tools 
Milling Room Office and Fixtures 
Milling Room Scales 

Scrap Blungers 

Glaze Mills and Blunger 

Glaze Pumps and Lines 

Glaze Tanks and Agitators 
Indicating and Recording Instruments 
Distilled Water Systern 

Testing Apparatus 

Oils and Waste 

Lawn 

Clay Disintegrating Equipment 


hh 


CASTING EQUIPMENT 


Slip Working Tanks and Agitators 
Slip Pouring Lines and Hose 

Mold Racks or Stillyards 

Steam Heating Coils, Lines, Regulators 
and Valves 

Molds (including renovating) 
Portable Racks and Rack Boards 
Casting Room Too/s 

Casting Room Office and Fixtures 
Indicating and Recording Instruments 
Mold Renovating Equipment: 
Pouring Nozzles p 

Vacuum Casting Machine 

Vacuum Return Lines and Traps 


— * 


DRYING EQUIPMENT 


Motors, Wiring and Electrical Equipment 
Line Shafting, Hangers and Pulleys 
Clutches ° 
Belting 

- Fans 
Steam Heating Coils, Lines, Regulators 
and Valves cs 
Vacuum Return Lines and Traps 
Humidity Steam Equipment 
Indicating and Recording Instruments. 
Drier Structure 
Drier Tools and Fixtures 
Trucks 
Contro/ Weighing Equipment 
O//s and Waste 


——— ” 


FORMING AND GLAZING EQUIPMENT 


4QI Motors, Wiring and Electrical Equipment 
402 Shatting, Hangers, Pulleys, Clutches 
403. Belting 
404 Facers 
405 Groovers 
406. Drills 
407 Sponging Tables 
408 Glazing Equipment 
409 Dust Exhaust System 
410 Forming Room Tools and Trucks 
411 Forming Room Office and Fixtures 
412 Pin Type Forming Equipment 
413 Special Insulator Forming Equipment 
414 Vacuum Lines and Equipment 
Oils and Waste 
Universal Drilling Machine 
Universal Profiling Machine 
Cutter Blades 


KILNS 
AND KILN SETTING EQUIPMENT 


50! #1 Kiln Cars and Car Brick Work 

502 “ Pusher and Track 

503 ” Exhaust Fans 

504 « Water Cooling Equipment 

505 ” Indicating and Recording Instru- 
“ ments 

506 a Kiln Structure 

507 «Burners and Flame Shields 

508 ”" Chains and Rollers 

509 ” Transfers and Gages 

5/0 

SI} 

$/2 

5/3 ” 

5/4 ” 

SIS: ” 

5/6 " 
” ments 

5/7 “” Kiln Structure 

5/8 ” Burners and Flame Shields 

519 " Transfers and Gages 

520 i 

52/ Sagger Loading Equipment 

522 Stearn Pusher Engine 

523 Car Hauling Equipment 

524 Gas Lines, Regulators and Valves 

525 Kiln Tools 

526 Fixtures and Kiln Office 

527 Vacuum Placing Equipment 

528 Bitstone Screening Equipment 

529 Oils and Waste 


—— =. 


ASSEMBLY AND CRATING EQUIPMENT 


60/ Suspension Type Jigs 
602 Heavy Flange Jigs i 
603 Alloy Pots and Equipment 
604 Racks 
605 Too/s and Fixtures 
606 Gas Lines 
607 String Assembly and Crating Tables 
608 Post Type Assembly Equipment 
609 Storage and Loading Docks 
6/0 Assembly Department Office Fixtures 
6// Storage Platforms 
LABORATORIES AND INSPECTION EQUIPMENT 


70/ . Ceramic Laboratory Apparatus 
702 Electrical Laboratory Apparatus 
705 Boxes 

706 Fuchsine Equipment 

707 Pull Test Machine 

708 Oscillators 

709 Too/s and Fixtures 

7/0 Scales 

T/L Trucks 


ss 


SAGGERS AND WAD CLAY EQUIPMENT 


80/ Motors, Wiring, and Electrical Equipment 
802 Shafting, Pulleys and Hangers 
803 Belting 

804 Clutches 

805 Pug Mills 

806 Press 

807 Grog Mill and Housing 

808 Grog Elevators 

809 Racks 

8/0 Drier Sagger 

8/1 Clay Drier 

8/2 Wheelbarrows and Tools 

8/3 Oils and Waste 

8/4 Pat Press 


ee ——e 


! MOLD MAKING EQUIPMENT. 
90! Motd Shep and Equipment 


Cars and Car Brick Work 
Pusher and Track 
Exhaust Fans 

Water Cooling Equipment 


GALVANIZ/NG EQUIPMENT 


1001 Rumbling Equipment 

1002 Pickling Equipment 

1003 Drilling and Emery Wheel Equipment 
1004. Transmission Machinery 

1005 Galvanizing Pots . 

1006 Indicating and Recording Instruments 


‘1007 Electro Galvanizing Equipment 


1008 Shaking and Quenching Equipment 


GALVANIZING EQUIPMENT (CONTINU. 


Exhauster Equipment 
Fixtures and Too/s 
Hardware Boxes 


STORAGE - MATERIALS AND SUPPL 
Clay Bins 

Hardware Bins 

General Storeroom Bins and Shelves 
Fixtures 

Equipment Shed 

Maintenance Store Sheds 

Yard Storage 5 
Elevators and Transporting Equip 
Unloaders, Wheelbarrows and Shove 


Indicating and Recording Instru-" 


MACHINE SHOPAND TOOLS 
Drill Presses and Power Saws 
Milling Machine and Shaper 
Lathes 
Grinders 
Too! Crib 
Bench and Bench Tools 
Carpenter Tools and Equipment 
Tinners Tools and Equipment - 
Pipe Filters Tools and Equipment 
Electricians Tools and Equipment 
We/ders Tools and Equipment 
Blacksmith Tools and Equipment 
Wheel Dressing Equipment - 
Concrete Mixer 
Oils and Waste 


HEAT, LIGHT AND POWER EQU/PME 
General Steam Lines 

General Electric Meters and Wiring 
General Gas Meters and Piping 
Boilers 
Boiler Feed Apparatus 
Stacks 


| 


Too/ls and Fixtures 

Electric Light Bu/bs 

Pumps and Air Compressors 
Oils and Waste 


FIRE, WATER AND SEWERAGE SYS ; 
Sprinkler System _ 
Fire Hose and Extinguishers 
Water Storage Tanks 
General Water Lines 
Drinking Water Systern 
Factory Toilets 
Office Toilets 
Sewer Lines 
Chemical Tanks and Equipment 
Shower Baths 


: 
BUILDINGS, YARDS AND GROUNE 
Roofs : | 
Building Structure 

Floors (All departments) 

Windows and Doors 

Ceramic (Back) Yard 

Side Yards 

Front Yards 

Roads and Walks 

Heating Equipment 

Garage 

General Painting 


MAINTENANCE SALARIES 
Storeroorn Keeper 
Watchmen 
Janitors 
Vacation Salaries 
Time Keeper 


MISCELLANEOUS 
First Aid Equipment 
Miscellaneous Trucking: 
Janitors Supplies 
Maintenance Inspection 
Miscellaneous Safety Work 
Lunch Tables 
Telecall System 
Office Fixtures 
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JEFFERY-DEWITT INSULATOR CO. 


PRODUCTION ORDER INO: icine ce seen sc ecccccccce 
IRBs Ging Bomnoe dd obs Hactorys Order NO cc. ait. sh a te Its Date of [ssiess. sms. coc an 
Purchasen oii c7sccie tis) ocofonstens ace ere eae Co BEES OO ULI SU DODO OO Cb DiS OOS UCN O OSS Rao a 
Number Finished Units Required................ Date Manufacture to be Complete............ 


Drawing Nos of MoldiUsedi 35) sss sees Drawing Nolof Cast Blank.) 555 oie ee 
Drawing No. of Formed Stage............... Drawing No; of Hired Stage>;..<.:. 000.2. 
Drawing No. of Assembled Unit.............. Physical and Electrical Specifications........... 
Retmiarles isso arise peeerseer sta ote satis San sestanescicty Pern ce peas casera rRN Mic Ero seta, SSIS na ahs MN eee ey eae ae 


PRODUCTION REQUIREMENTS 


@) fo: be madetrom: Body No: 2.2.26 s25:.. (2) Number Molds Required................ 5 
(3)? How: Cast xirecerwi enacts 1 hoe et (4) CastingiSpace Required: ....5¢.0.0 0 ee 
(5) Forming Tools Req. Order No........... (6). Glaze: Specified 9.50. 28 Gi a ee ce 
@). Hiring Pats -Requiredi: 34-52-02 oe (8) Sagger Requirements: 

Remarks cos wer ctaes cig ccuticres eer eran ee Numben Needed per Day, 4... 5 ne 
wiigib'o cralie we oar orate Peder temae ai atlelees aa AGOGOOSC (hy De Of Sageen 5.0/5 sees ce eee 


PRODUCTION SCHEDULE BY DEPARTMENTS 


DUE ACCOMPLISHED 
Date Date | Number |Total No. Date Total No. Lot Per cent 
order order | in lot or |expected |~ Order Order | finished | numbers loss 
started | finished |(per day) |this dept. Spevai finish |this dept.| inclusive 
Molds ‘ 
Casting area 
Drying a 
Homie ee 
Kiln-Set 
Inspection 5 
Assembly 
Shipping ‘ 
Total 
Cost Sheet No traci hst ne sausciomne eins Lot Numbers from...... WOoGao cacns Inclusive 
A Lot A lot is that number of units originated or cast 


each day for the particular type or production 
order. ‘The production order sheets designate the number. 
These lot records are used by each department foreman and are padded 
together. 
One pad is entered with each lot started at the casting department. 
When the lot itself actually leaves the casting department (to enter the 
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drying department) the casting department sheet, now filled in, is torn 
off and sent to the superintendent’s office and the rest of the pad goes with 
the ware to the drying department. And so, throughout the process, 
the pad goes with the ware and the filled-in sheets are torn off and sent 
to the superintendent’s office. However, since the sheets are padded 
in duplicate each department keeps a copy of this record. 

These record sheets are now to serve at the superintendent’s office sev- 
eral uses: (1) a tally against the schedule called for on the production 
order; (2) to supply the counts of ware in process and to give the location 
of each. lot in process; (3) to give the perpetual inventory figures for 
wares in process and stock; (4) to give the process data covering technical 
information. 

Each sheet is perforated. ‘The upper part is used for the count, in- 
ventory and position records. These slips have certain data recorded on 
the count charts at the superintendent’s office. 

Then the slips themselves are put into the count tally board. This 
board files all slips coming to the office for the month. Reference really 
determines just where each lot is in actual factory position, how much 
of any order is filled and when it will be completed. You will note that the 
processing data covering each lot found on the main part of each lot record 
is pretty complete. 

There are established standard process conditions. With these records 
we can compare actual against standard ata glance. ‘That such is a manu- 
facturing help is obvious. 

These slips are filed in small loose leaf books. 

A set of books for each type of porcelain and a book for each depart- 
ment are given. ‘Thus, we have a live, up-to-the-minute ready reference 
library on production and process. 

However, we believe in charts and curves. We feel that the general 
trends and their resultants are best shown in this way, so vital elements 
of data are plotted on charts and the trends watched. ‘These charts we 
find most valuable in settling matters of what is right and wrong practice, 
and they give us opportunity of getting exact knowledge of technical mat- 
ter that we have gotten in no other way. Charts allow us to plot losses 
against process conditions. 

Finally, we have a sheet that assembles all this process and account 
record. 

These sheets are readily filed in loose leaf books by types and form a 
final or historic record. ‘This last record is not used as frequently as the 
others perhaps, yet, when wanted quickly, particularly for history, is 
useful enough to warrant keeping it. 

It should be realized that in our case all types and lot of production go 
through the same flow, that is, each have the same route through the 
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LOT PRODUCTION REPORT HOCNO aan cceisieein cc te 
Wate: Casters ice sc seats ee nen ou, Se 
MILLING No. Cast 
BOG INO sat aieeearaasre nh eevee as ae eG 
Residue on 800 Mesh Screen One Pint of Slip................00- 
% Loss 
Lbs sodium silicateiper Millis secretes cs sce sree 
CASTING 
Properties of Slip 
shemperature’. 2.7.0ncn. WiASCOSIDY i oe sores NViEl Sib At ects Peete aia 
No. Received 
wMiemevor:Castingep iy) Wabi bests vive. ce ibaa ates ees ee ea 
Loss 
Agerol: Slip pwihent Castetire re ck none pcan seen te ae te ce 
% Loss 
Hours Steam on Empty Molds............ M1 bet cell oft w nee een eee 
Hours Insulators in Molds............ Age of Moldsic.8. veo. es 
% Casting Loss Reported by Forming Department............ 
GREENWARE DRYING 
Date. into; Air Dry... 4a. ees DatenWeitmhed sien susie. Sk oe 
Average Temp. in Air Drier....Dry Bulb...... Wet Bulbs ssc. : 
Date into: Drier No... 3.22 &: Date wansOf See te seats 
Max. Weights as Follows: 
Silla Gers agen toeissae ares Shame aan see tna Mena inert ener nwa a tet ae ngs 
a) (CUS Sf fear ae Spe ea ie egies ate asse Nn” Gc UML Oe al a Rt a rae tae icant 
Toc OV CLWOLS NEE 55 Ge era onan os cys Cea NON need eat conte 
% Drier Loss Reported from Forming Department............ 
meen of Green, Dry Body Modulus of Rupture by Lab. 
OSC erste cctes cterninces sana eerste TaaR EN gece Ode Aner a ect aah co teaunee 
FORMING No. Worked 
Date Horinede ieee keys? eee yo ee ee tea ee ere ea oes 
A : Casting 
OP Morming IWoss: (Machines) tec tucn ee ieee ee ee asses 
GTZ GINO err eee sacs ran are eee Ps te rcp ean Me rt anise % 
Moisture in Ware Passing Weight of Inspection Drying 
ap sas see a waa ee ake PORITGs che Stic sae Meee aie Te ee Forming 
Moisture in Redried Ware 
Total 
LUD ite a aes ee Eater ha ge ee ee eae ee Be 
PROCESSING: % Loss 
GROOW EE Hic ate arcana apie tas oe ee sete cate ae Res Meene lee uc ee eycinen : 
No. Glazed 
ACER Ae ech arene Ue ear Ee es ae Ee Oe Pee wie aeaa ee 
|g Ue rags rR Ar ER Rectan see eu Noe eC Beds Cpe Niel eg es ete 
£3) 0X0) AN b AN “ee ceaeR Ae Ane RPMI rg ema SORENESS orc Mende ae hae RCO ape Um Le aeaeh MECN 
aletin gs etic eises secrete serait ane See th ce ear Mie eee eae ee 
GAZA Ge syste tras We arctic a ele aeaesot ae rams edna a Te ene ices OR Coad 


GLAZE DRYING AND KILN SETTING 
TD) ape tO Adi DD iy fis say a sth tates see bore a ee Re en as era 


DatenntorD rier sNoi ponies sh engi See uae yeep ee ae Se 

Date Ore tor Seti sai: energie. srl arise crv gs coe mee ai dead Mt emipseert 

DAterInSPected tae deen teres ey aia SOR ENA me pean gone oh ears 
Moisture When Inspected 

ELD ee ie arent aceon ga cde ees SKIGE Fest onies eee ae ee 

FIRING 

KONO: tists ects cares Boa Daterin wes eee 

Dateloutin akc icee hes es 

Co: NUsid CF ine TOSS fm, a ee oa ea ore chee pace ig ae Ege 

iM ON (orig) Cha Shl DEON 3s Renan ia deep em re ree pecan annoy alne Wane acess ert 


No. Inspected 


Loss 


% Loss 


No. Loaded 
Kiln Loss 


% Loss 


VISUAL INSPECTION 
Per Cent Loss as Follows: 
No. Inspected 


No. Rejected 
% Loss 

No. Accepted 
% Accepted 
Of No. Cast 


FINAL INSPECTION AND TESTING 


Tensile Strength of Units Given Puncture Test 
Results of Puncture Test 


STATION INDEX REPORT 


Blanks Grooved Completely 


LossEs Dried Blanks and Faced Formed Unglazed 


Lower Hub 
Upper Hub 
Shoulder 
Skirt 

Misc. 

Total 


plant. Again in our case all porcelains are made from the same slip. 
The milling room, in our sense, precedes the start of manufacture, it sup- 
plies a raw material and only the one standard slip. ‘This means, too, 
in our accounting department the slip room sells the slip by the pound 
to the rest of the process. ‘Thus, the material costing is simplified. Then, 
too, in like manner, finished, fired and accepted porcelains only are sold the 
insulator assembly division and likewise by such a conception is accounting 
and recording simplified. 


JeFrreRY-DeEwitt INSULATOR Co. 
KgEnova, W. Va. 


Discussion 


E. H. Fritz: Do you keep that record only on your one standard style 
of insulator, or all styles? 

W. K. McAFEE: All styles of insulators have the form he has shown 
you there. 

E. H. Frirz: Will there be more than one style made in one day? 

P. H. SANBORN: Yes, there may be as many as ten different ones being 
made in a day and each one will have that same system to go through. 
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E. H. Frirz: That would be a maximum? 

P. H. SANBORN: It probably would be. 

E. H. Fritz: If you are making a greater variety of styles the system 
is more difficult to make use of and takes more time to keep up. 

R. E. Evuiorr: We keep similar records in our factory daily of the 
production of every department, but we have found it not to be of any 
advantage to compile the cost figures monthly. We did start doing that 
but we found that by taking the longer period it gives us a much better 
result and gives all the information required as far as actual cost figures are 
concerned, but so far as production and loss figures are concerned the 
shorter period might be the better as a protection. 

The paper, of course, being applied to electrical porcelain, did not bring 
out some points which apply particularly to sanitary ware. For instance, 
in figuring the cost of the sanitary piece we base our cost on the cubical 
content in the kiln. That was a point which was not brought out. I 
do not know whether that applies to most factories or not, but we found 
it a very satisfactory method. 

W. K. McAFeE: Do you mean in distributing the overhead or burden? 

R. E. Etziotrr: Yes, and even in distributing the operating expenses 
because after all those little pieces cost exactly in proportion to the space 
they occupy in the kiln. 

W. K. McArFee: There are other factors that enter into that. It is 
conceivable that some pieces take relatively more space in the casting 
than they do in the kiln due to complicated molds, etc. That is, they 
should get a comparatively higher percentage of the casting shop overhead 
than they should of the kiln overhead. 

R. E. Exuaotr: We have discovered that it is hardly worth our while 
to differentiate between a lot of different items of overhead. As a matter 
of fact, we have a general overhead expense, and if we distribute it into 
one portion we get about all the information we need. We could sub- 
divide it but I do not think the information amounts to very much. 
After all, we have a general overhead expense to add to a piece and if we 
apply it in a certain ratio we are getting about the same results. 

F.S. Hunt: My experience in distributing overhead and various ex- 
penses is that we have to analyze the particular plant to which we are ap- 
plying the system. It is very seldom that different plants will have the 
same conditions or the same problems. It is true that sanitary men have 
all the same problems or porcelain men or semi-vitreous or insulator men, 
but when we pass from one to the other we find an entirely different propo- 
sition and have to solve it in its own particular way. 
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PROPER SIZING OF MATERIALS FOR BRICK 


By F. P. NicKERSON 


When referring to the sizing of material for brick, quite frequently we 
have in mind the size of the largest particles present and have a rather 
hazy conception of what goes to make up the balance of the structure. 

In years gone by, the manufacturer would select a sizing or a limitation 
to the size of the largest particles that should be permitted in his product, 
and quite frequently that selection would be controlled by the effect those 
particles would have on the appearance of his product. He would attrib- 
ute any other grievance that might be encountered in the process of 
manufacture to any and everything else from the clay pit or mine to the 
railroad car, and disregard the sizing of everything except the largest 
particles that should enter the mix. 

I can recall when it was no uncommon thing for the paving brick sales- 
man to point with pride to the uniform, fine grained texture of his brick 
when trying to interest some councilman or commissioner and assume a 
quality factor because of that fineness. Quite frequently that grain and 
texture was such as to produce a very high grade brick owing to the fact 
that the clay or shale and the disintegrating units and the screening or classi- 
fying equipment all happened to so fit the other requirements that a 
tolerably good proportioning of the many sized particles resulted. 

His competitor may have had a material that did not so readily lend 
itself to the production of this fine grained, nicely finished product with- 
out encountering troubles that would be more grievous than the absence 
of a fine grain. In an endeavor to produce a fine grain and smooth finish 
product he would suffer losses from body ruptures, surface checks or 
cracks, ghastly lines of lamination or an uneven shrinkage and quite often 
blisters on the face of his brick. ‘The available clay or shale, the machines 
that are doing the grinding and the machinery for classifying materials 
according to size (the screen) failed to harmonize; thus a fine grained prod- 
uct could only be obtained by taxing some other factor of quality. 

Not all of the troublesome effects that I have mentioned are caused solely 
by improper sizing, but sizing (not only the size of the largest particles 
present, but all of the sizes that enter into the construction of a brick) has 
an influence that cannot be ignored. 


Designing a Brick 


For the sake of illustrating some of the points that have come to my 
attention I would like to use the term ‘‘design,’’ meaning that we shall 
build a brick, not just miscellaneously out of a material that will pass 
through one given sized openiiig, but that we shall keep in touch with the 
various sizes that go to make up the aggregate of the brick. 

We shall take a quantity of shale and clay and put it through the ordi- 
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nary process of disintegration and from that disintegrated mass classify 
or separate as to size and make five classifications of the results of the 
operation. Let us elect that the largest particle admissible to this aggre- 
gate shall not exceed !/ inch in diameter; therefore after passing it through 
a 1/s-inch opening the residue or first classification shall be excluded from 
the mix and be returned for further grinding. 

Next, let us take from the material that has passed through the !/s-inch 
opening and pass as much as will go through a '/,5-inch opening. ‘The diam- 
eter of the largest particle that passes through the !/15-inch opening will 
be half that of the largest particle that passes through the '/s-inch open- 
ing. Again pass what will of the '/,s-inch product through a 1/3:-inch open- 
ing and the product of the '/3:-inch opening through a '/g-inch opening. 

This will give four classifications of sized particles out of which a brick 
is to be constructed having eliminated the first classification by recon- 
signing it to the grinding unit. 

At the point of each separation after the first one the largest sized 
particle is just half the diameter of the largest particle present in the pre- 
ceding classification, approximately one-eighth the volume and twice the 
area in ratio to volume. 

The total area of each particle must be moistened with a film of water 
to stick it fast to its neighbors. The smaller the particle the nearer the 
volume of water carried becomes equal to the volume of the particle. 

There is a limit to the quantity of these little particles that will be allow- 
able, irrespective of the size of the largest particle admitted. Ignition loss 
must follow, water must again be eliminated and the little bonds that have 
been made will be strained and if there is not a sufficient number of the 
big brothers and half-grown brothers and intermediate ones so they can 
reach each other’s hands without straining too hard, there will be a break 
in the family tie of that brick. 

I have one case particularly in mind where paving brick are made. ‘The 
material is an open bank shale, not uniform in hardness, covered with a 
blanket of surface clay varying in thickness from two to ten feet. Origi- 
nally, the operation was such that there was a wide variation in the sizings 
that went into the brick, except that all of the product went through a cer- 
tain kind of an opening. ‘The size of the largest particle admitted into the 
brick from time to time was fairly uniform except as influenced by the differ- 
ence in the character of the material striking against the opening. ‘There 
was just as wide a variation in the results obtained in the abrasion tests as 
there was in the sizings that went into the brick. Any one familiar with 
this trouble knows what that means. It is avery unhappy state of events 
to have the abrasion loss run 25% when the specifications of the job are 
limited to 22%. ‘The fact that one test out of three might have run 16% 
does not compensate for the one that goes 25%. 
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A total average of the screen analyses made on the operation showed 
that one-half of 1% was larger than 1/s inch in diameter, that 12% 
was !/s inch and smaller, but larger than 1/15 inch in diameter, that 25.8% 
was between !/s2 inch and 1/15 inch in diameter, 17% was between 1/64 
inch and 1/3. inch in diameter and that the remaining 34.7% was smaller 
than 1/s4 inch in diameter. This mixture made a fairly good brick and 
passed the requirements of rattler specifications. Frequently when the 
material was damp and the various units of disintegration and classifica- 
tion were not delivering efficiently, the size of the largest particles changed 
10% or 15% and the rattler loss increased. 

They finally changed their screening operation so as to more nearly 
control the sizing and struck an average as follows: All passed 1/s-inch 
opening. 25% stayed on the !/ 69-inch opening, 27% on the '/s:-inch open- 
ing, 19% on the #/q-inch opening and the remaining 29% passing the 
1/e4-inch opening. 

Screen analyses were made for a period of five months, and rattler tests 
were made from various parts of the kiln. The screen analyses were 
surprisingly uniform and the rattler tests did not vary over three points 
from the average and the most of them went within 11/2%. ‘The total 
average rattler loss was reduced more than 3%. At no time have they 
since run above the specification requirements for road construction. 

On comparing a large number of screen analyses with the product re- 
sults I have found that the controlling of the proportion of the sizings has 
a direct bearing on quality and uniformity. 

Probably the exact proportion of the sizings that ail make the best brick 
out of a variety of clays, will vary with each variety of clay. I am im- 
pressed with the belief that there is a proper proportion of the various 
sizings or sizes that will make from any given clay the best brick. 

A comparison of screen analyses with the fired product shows that con- 
trolling the proportion of the various sizes has a direct bearing on quality 
and uniformity. 

Evidently there is a proper proportion of the various sizes that will 
make the best brick from any given clay, but the proportioning will be 
different for each variety of clay that is employed. 


W. S. TyieR Co. 
CLEVELAND, OHIO 
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PLANT PLANNING 
By T. W. GarvE 


ABSTRACT 
A guide for plant planning is given concluded with flow sheets for heavy clay prod- 
ucts from characteristic clays. 


So many factors are involved in plant planning that it seems desirable to 
set down the essentials. ‘This we have done in form of a schedule with 
accompanying brief discussions. Such a schedule can be varied to suit 
any particular case. ; 


1. Sanitation-and Safety 


No one can question the importance of these 
items. Architects and engineers provide for them, 
but too often their plans are not carried out. A 
factory where poor light and bad air, where dirt, 
grease, junk and dust are everywhere in evidence 
will always have a large labor turn-over and a low 
morale. The cost for providing these items is 
small but great is their value. 

Avoid small courts and dark corners where dirt can easily accumulate. 
If shelves are used, they should be open and large and be placed where 
there is abundance of light, this being an essential not alone for cleanliness 
but also for fire protection. 

A room or separate building should be provided with lockers for the men, 
with toilets and even showers. 

Dust producing machinery should be boxed in and connected by piping 
to a dust arresting box and fan to eliminate the dust. 

: This includes gear and belt guards on all ma- 
coy earety: Ape chines, headroom in passages and stairways, hand 
eis | railing for all platforms and stairs and the necessary 
fire protection. ‘The distance from center railroad track to retaining wall 
or any building is not less now than eight feet. 


(a) Light, Ventila- 
tion and Heating; 
(b) General 
Cleanliness; (c) 
Dust Elimination 
by Fan Suction 


2. Simplicity 

The routing should be as short as possible 
without necessarily being in a straight line. A U- 
shaped plan often works out to greater advantage 
and greater simplicity than a straight line, if light and ventilation are not 
sacrificed. ‘The plant will thus be a more concentrated unit, allowing of 
better accessibility and inspection, and shortening the distance of empty 
return cars. It is always the same problem: that the product of time, 
mass (tonnage) and distance, equal to work, be a minimum. 


(a) Routing 
Laterally 


662 GARVE 


‘ It is best, if possible, to resort to initial elevation 
(b) Routing : ee 
Vetcally of the raw materials and gravity in the subsequent 
steps. Elevators often are full of trouble, con- 
veyors less so but not immune. One should endeavor to eliminate ele- 
vators and conveyors as far as possible, but, where they are unavoidable 
it is essential that they be of ample capacity, the right type and properly 
installed with ample working space around the head and tail pulley equip- 
ment. If the losses in clayworking factories, directly traceable to eleva- 
tors and conveyors, could be tabulated and presented to clayworkers, 
greater attention would be given to this secondary equipment. 
es While it is costly to build strictly fire-proof 
i) Boadinge it will pay in the long run. For clayworking 
plants the so-called ‘“‘slow burning mill type” is often the most adaptable. 
While appearance is in favor of steel, it, if unprotected, is less fire resisting 
than heavy timber. Avoid narrow joists and rafters. 
The buildings should be simple in design and roomy even though there 
may be some waste of space in favor of directness and simplicity. 
(d) Machinery and Provide for substantial machinery without vi- 
Machine Settings brations and of ample capacity. The horse power 
should be determined as accurately as possible if in- 
dividual electric motors are to be used. ‘The selection of proper machinery 
is a concomitant of experience, judgment and a knowledge of the raw 
materials and difficulties of the wares to be produced, and hence cannot be 
taken up here. : 
The clayworker should work out his own foundation plans, regardless of 
plans submitted, to be sure of later accessibility, of simplicity and rigidity. 
Too many factories are built along the line of ‘“‘solving that problem when 
we come to it” and not only show it but the manager apologizes for the 
mistakes ‘‘we made”’ in laying out the plant. Only by solving every con- 
ceivable contingency in the original plans can final plant simplicity be ob- 
tained. 


3. Continuity 


Shall raw clay or ground clay be stored? Where 
the clay pit is accessible, and unfrozen or un- 
drowned clay is available all year, a raw clay storage is not a necessity and 
the crushed and ground storage facilities within the factory will suffice to 
take care of small irregularities of the pit or transportation equipment. 
Clay under ground is always dry and never frozen and underground mining 
does not as a rule require raw clay storage. 

Clay storage gives a better mixture. Crushed as well as ground clay 
should be stored to insure continuity of operation in case of a temporary 
breakdown of a crusher, pan, elevator, etc. 


(a) Clay Storage 
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Investigate all machinery in regard to the man- 
ner in which repairs have to be made, and keep 
this point always in view while planning settings 
and installations. Order duplicates of wearing parts at the very beginning. 


(b) Repairs and 
Facilities for Such 


4. Economy 
How? Pick and shovel; team scrapers and clay 
gatherers; steam, electric or gasoline driven 
shovels; drag line scraper; ditchers; shale planer; which? It is a problem 
for careful investigation of the material and thorough study of the problem 


of winning. 

The subsequent steps in manufacture of the 
(b) preseenen different units should follow each other in proper 
order eliminating conveying machinery and rehandling to a minimum, 
all to be efficiently arranged between the terminals of the incoming clay 
and the outgoing ware. Work out flow sheets (see later) and preliminary 
layouts. 


(c) Waste Clay 
Equipment 


(a) Clay Winning 


It should be automatic and out of the way. 
It can be underground or overhead or both as works 
out best. Chutes, conveyors, elevators, tracks, 
or overhead monorail can be used. It is a money saver if so constructed 
that it is no hindrance to the operations. 

: Crushers, grinding mills, dry pans, pug mills, 
(d) ' ering etc. should e ee by se cee the 
Devices , : : 
reciprocating type for coarse and the rotating 
type for fine material. Rotary mills for fine grinding are usually provided 
with feeders. 

Silent chain will permit of short distances but 
it requires very exact setting and substantial 
foundation without the least vibrations. Belt drives should be as horizontal 
as possible with under pull, of ample width. Machine gears should be of steel. 

Coal should be distributed mechanically to save 
labor. It can be taken from overhead pockets 
of the railroad trestle and transported to the kilns by gasoline dump tractor 
or otherwise. It depends much upon conditions but it should not be 
overlooked since coal is a great item in most clay working plants. 


(e) Drives 


(f) Coal Handling 


5. Future Extension and Alterations 
(a) Clay supply 
(b) Property 
(c) Plant arrangement 
(d) Transportation facilities. 
In order to get a general preliminary idea in regard to the arrangement 
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of the plant, it is advisable to draw or write up flow sheets from which the 
general plant layout later will be developed. 
In the following we are giving eight flow sheets of characteristic clays 
for the planning of heavy clay product plants. 


Flow SHEET 
1. MATERIAL Propuct 
Soft or wet alluvial clay Common brick 
Surface clay, plastic Face brick 
Drain tile 
Hollow tile 
j Screw Feeder 
Disintegrator 
— 
Pug Mill 
Auger Machine 
aaa eg: 
4 Off Bearing 
Drier 
Kilns 
2. MATERIAL _PrRopucr 
Short or sandy surface clay Common brick 


(Soft mud process) 
Rolls or Disintegrator 


Automatic Soft Mud Brick Machine 


Cable Conveyor or Rack Cars 


j 
Drier 
| 
Kilns 
3. MATERIAL Propuct 
Glacial clay containing Common brick 
: gravel, sand and pebbles Face brick 


Drain tile 
Hollow tile 
Granulator or Screw Feeder! 


| ie | Drier 


i] Bence Hopper Eilon Hopper 
Disc Feeder Disc Feeder 
Dry Pan Dry Pan 
Elevator Elevator 
Screen Screen 


Storage Bins 
Disc Heese 
Pug Mill 
Auger Machine 
Cutter 
Off Bearing 


Drier 


| 
Kilns 
| 1 The granulator for lumpy clay and the screw feederf or ordinary clays. 
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Flow SHEET 
4, MATERIAL Propucr 
Extremely plastic clay Common brick 
Face brick 
Drain tile 
Hollow tile 
The Clay: The Grog: 
Storage Hopper Jaw Crusher 
Screw Feeder Dry Pan 
Disintegrator Elevator 
Rolls ii 
Disc jose 
ae 
Pug Miil 
Auger Machine 
Cutter 
Off Bearing 
Drier 
Kilns 


5. MATERIAL 
Shale and No. 2 Fire Clay 


Propuct 


Face brick 
(Dry Press Process) 


Storage Hopper 
Plate Feeder 
Single Roll Crusher 
Storage Bins 
Plate Hesde: 
Dry Pan 
Elevator 


Screen (coarse) 


Steamer 
Storage Bins 
Converor 
Elevator 
Storage Bin 


Spiral or Screw Conveyor 


Dry Pan (or Pulverizer) 
Elevator 
Screen 

Mixer = (Press Feeder) 


Press 


Norte: 
NOTE: 


Dry Pan (or Pulverizer) 
Elevator 
Screen 

Mixer = are Feeder) 


Press 


| 
Kilns 


Steamer is merely to soften the clay. Additional water added in final pan. 
If clays are soft enough to give clean sharp edges, use flow sheet 5a. 
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Flow SHEET 


5a. MATERIAL PRopuctT 


Shale and No. 2 Fire Clay Face brick 
(Soft) (Dry Press Process) 


Storage Hopper 
Plate Feeder 
Single Rd Crusher 
Storage Bins 


Plate eee 


Dry Pan (or Pulverizer) Dry Pan (or Pulverizer) 
Elevator Elevator 
Ss Screen 
Mixer = (Press Feeder) Mixer = (Press Feeder) 
Pres a 
Kilns 


For additional information see 5. 

Nors: If the shales or fire clays are soft enough to give clean sharp edges, eliminate the steamer 
and the final pan or pans. 

The remodeled plant at Shawnee, Ohio, had: ‘“‘dry pan, screen, steamer, storage, conveyor, 
elevator, coarse screen for removing foreign matter, mixers, presses. This did fairly well for flashed 
iron-spot brick but would not make a high-grade face brick, set faced,’’ says Richardson. 


6. MATERIAL PRrRopuct 
Hard friable shale Face brick 
Paving brick 
Hollow tile 
Storage Heppee 


Plate pede 
Single Roll Crusher 


Storage Bins 


| | 
Plate Feeder Plate Feeder Plate Feeder 


Dry Pan Dry Pan Dry Pan 
Elevator Elevator Elevator 
Screen Screen Screen 


eee Bins 
Disc Feeder 
Pug Mill 
Auger Machine 
Cutter 
Off cise 


Drier 
Kilns . 
7. MATERIAL PrRopuct 
Low refractory plastic Face brick 
fire clay Hollow ware 
Shale of good plasticity and Fire proofing 
(high) mechanical strength, Electric conduits 


capable of taking good 
salt glaze for conduits 


| 
} 
| 
| 
| 


Disc cae 
Dry Pan(s) 
Elevator 
Screen 
Bin 
Disc Liscder 
Pug Mill 
Combination Machine 
Cutter 
Off pees 


8. MATERIAL 
Shale, plastic and strong 


capable of taking salt glaze 


Plate Feeder 
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FLow SHEET 
Hopper 


Plate Feeder 
Single Roll Crusher 
nee Bins 


Disc heeder 
Dry Pan(s) 
Elevator 
Screen 
Bin 
Disc oedes 
Pug Mill 


Combination Machine 


Cutter 
Off eran 
I. 
= es 
Kilns 
Propuct 
Sewer pipe 

Electric conduits 

Hopper 


Plate Feeder 


Single Roll Crusher 


Storage Bins 


| 
Plate Feeder Plate Feeder 


Dry Pan Dry Pan Dry Pan 
Elevator Elevator Elevator 
Screen Screen Screen 

| 
Storage Bins 
Measuring or weighing device 
for batch; dump cars or no cars 
| | | | 
ee Pan Wet ra Wet ios Me Pan 
Elevator Elevator 
Storage Feeder Storage Feeder 
Second-filoor Press Third-floor Press 
| 
Dry tests 


Kilns 


Acknowledgment is due Mr. Lovejoy for going over the paper 


many helpful suggestions, 
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ECONOMICS OF THE CAR TUNNEL KILN 
By Joun L. CARRUTHERS 
ABSTRACT 

The advantages of the car tunnel kiln over the periodic kiln claimed by different 
designers are reviewed. ‘The installation of a car tunnel kiln from an investment stand- 
point is discussed. Consideration of factory layout, capacity, nature of raw materials 
and the characteristics of the ware to be fired is essential in planning a tunnel kiln in- 
stallation. ‘The economic features of tunnel kilns to be investigated before buying are 
discussed, as are also the problems that may arise in a factory incident to the installation 
of this type of kiln. 


Introduction 


The car tunnel kiln is today an accepted piece of equipment in the 
clay products industry. The kiln is not yet ideal or perfect, as there 
are improvements and refinements constantly being made in both design 
and application. It can be safely said, however, that the tunnel kiln 
has now passed through the experimental and development phase of 
its existence and is being generally recognized as a necessary ‘“‘device”’ 
or ‘‘piece of equipment’’ in the scheme of economical production of the 
modern clay products factory. Also in the next ten years there can 
hardly be the advancement made in tunnel kiln design that the last five 
years has brought forth. 

The Journal of the American Ceramic Society and trade periodicals 
have published at various times technical articles in regard to the tun- 
nel kiln. ‘These articles have, as a rule, dealt with operating data and 
results of certain tunnel kiln installations as compared to previous prac- 
tice, the advantages and disadvantages of the different types of car tun- 
nel kilns, the possibility and application of the tunnel kiln to certain 
industries and other interesting items. However, there is little, if any, 
literature-that describes which features and qualifications of the car tunnel 
kiln should be investigated by a manufacturer considering the purchase 
of such a kiln; therefore, it is the purpose of the author to present his views 
in this direction. 


Advantages of the Tunnel Kiln 


Advocates of the car tunnel kiln claim that certain advantages are to 
be obtained through its use when compared with the prevalent practice 
of periodic kiln firing. It is well to know what claims are made by de- 
signers before starting an investigation. In the following paragraphs, 
all claims that the writer has known to be made by different designers 
in behalf of the car tunnel kiln are discussed, except those with which design 
is concerned. It is realized that arguments “‘pro and con” can be made 
on these claims, but such is not the purpose of this paper. No attempt 
is made to assign relative values to any of the advantages. These claimed 
advantages are as follows: 


i 
ei 
i 
i 
1 
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A higher percentage of No. 1 quality ware will be produced by the 
tunnel kiln because of the more uniform treatment that the clay ware 
received during the firing process. ‘There is greater uniformity in the 
application of the heat used. The time-temperature element and the 
composition of combustion gases are under finer control. Also the dis- 
tribution and amount of heat throughout the ware setting and the cool- 
ing process are more uniform in tunnel kiln action. ‘The use of small 
settings eliminates losses quite prevalent in periodic kilns, due to the ex- 
cessive loads carried by the lower pieces of the setting. 

Low cost of maintenance is claimed for the tunnel kiln, because the 
masonry structure is not subjected to the destructive forces of expansion 
and contraction because of the methods used in applying heat to the ware. 

Large fuel saving is a paramount advantage of the tunnel kiln. It 
is claimed that this saving will be from 40% to 85% per unit of ware as 
compared with periodic kilns. Regenerative and recuperative methods 
of heat recovery, together with a well insulated kiln structure, are funda- 
mental in securing such savings. 

Reduction of kiln labor costs (placing, firing and drawing) per unit 
of ware, in connection with tunnel kiln operation, is another advantage 
claimed. ‘This reduction is attributed to the centralization of the loading 
and drawing of ware from the kiln, the comparatively small setting units 
and the better factory layout and production control, which are part of 
a well designed tunnel kiln installation. 

The time required for firing and cooling ware in a tunnel kiln is less 
than when periodic kilns are used. ‘The period of heat treatment neces- 
sary for any ceramic body is dependent upon mass, temperature and 
the physical and chemical characteristics of that body. In the tunnel 
kiln, small masses of ware are treated almost as individual units and can 
be fired in less time with perhaps a slight increase in temperature necessary 
to balance the operation. 

This saving of time is valuable to a manufacturer, in that it decreases 
to a considerable degree the actual time required to change the raw mate- 
rial into finished product and thus give more rapid turnover of capital 
invested in material in process. 

A tunnel kiln in a factory acts as a pace-maker for the entire organiza- 
tion. ‘The kiln operation is set to a time schedule, consequently all de- 
partments must set their speed accordingly. 

In the industries using saggers for holding the ware during firing, a 
tunnel kiln will cause appreciable savings in sagger costs. ‘This is because 
lighter loads are imposed upon the lower saggers of the bungs and be- 
cause the handling of the saggers is much less severe than in periodic kilns. 
Also, the total number of saggers required to maintain a certain production 
will be less in a tunnel kiln because of the short firing period. 


| 
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The tunnel kiln presents better working conditions for kiln labor, thus 
giving greater satisfaction to both employers. and employed. In prac- 
tically all cases, less actual physical labor is required per man per unit 
of ware handled. ‘The drawing of kilns in which it is too hot for men 
to work safely and comfortably is eliminated. 

Insurance rates are, in general, considerably lower for factories using 
tunnel kilns in place of periodic kilns. The insurance underwriter does 
not consider a periodic kiln in a building a very good risk. ‘The lower 
premium in the case of the tunnel kiln is due to its construction and 
methods of insulation. 

The use of the modern car tunnel kiln is a decided advantage to the 
clay industry at large, because successful tunnel kiln installations have 
started, probably as much or more than any other agency, the transforma- 
tion of the old time clay plant, with its many sources of waste, into 
a modern efficient factory. ‘The possibilities of the tunnel kiln have opened 
up the way for the way refinements throughout the clay industry. 

The above list of advantages of the car tunnel kiln is only a compila- 
tion of those offered by different kiln designers. Special features of 
any particular car tunnel kiln are the means by which the designer effects 
the results claimed. 


From an Investment Standpoint 


One of the foremost thoughts, in the mind of a manufacturer consider- 
ing the purchase of a tunnel kiln, is what will be the return on the invest- 
ment? ‘The answer to such a question will vary, depending upon several 
factors. ‘These are the amount of the initial investment necessary, the 
savings possible, previous or comparative costs with which tunnel kiln 
costs will be compared, and whether the most will be made of the effi- 
ciency possibilities of the tunnel kiln. 

The initial investment in a car tunnel kiln is greater in some cases than 
that which would be necessary to install a battery of periodic kilns to pro- 
duce a similar amount of ware. Different types of clay bodies necessarily 
require different heat treatment, consequently capacity is controlled by 
the size of the kiln and the rate at which it can be operated to produce 
proper treatment. ‘Therefore, the production desired will control to a 
very great degree the major portion of the initial cost. 

It is essential for real successful operation, that a tunnel kiln be placed 
in a suitable building to protect the regulation of the kiln and to provide 
suitable working conditions for the men employed thereabouts. The 
cost of this building must be figured as part of the necessary investment. 
However, in practically all cases, the investment required to house a bat- 
tery of periodic kilns of equivalent tunnel kiln capacity would be greater 
in order to obtain improved operating and factory conditions equal to 
that of the tunnel kiln. 


CARRUTHERS 671 


The amount of savings possible with a tunnel kiln will vary with condi- 
tions. The factory and kiln layout will govern to a considerable degree 
the savings in labor costs. ‘The unit cost of fuel, the firing temperature 
of the ware and the operating capacity of the kiln affect the amount of 
fuel saving in percentage and actual dollars and cents. ‘The percentage 
of savings on former costs might be the same on different installations 
of the same design of tunnel kiln, which are operating on the same class 
and amount of ware, yet the actual amount of savings may not be alike, 
because of a change in one of the above factors. Other savings that may 
be obtained by using a tunnel kiln are dependent upon local conditions 
and the actual efficiency of the particular kiln under consideration. 

If periodic kiln firing costs were high because of inefficient methods, 
then tunnel kiln operation would naturally produce larger savings than 
had the opposite been true. 

Today, there are numerous successful tunnel kiln installations that 
a manufacturer can investigate so as to obtain reliable figures from which 
he can draw his own conclusions. ‘There are several tunnel kilns now 
operating in which the fuel savings alone are returning to the owners 
each year 100% of the initial cost of the kiln. 

A serious consideration of tunnel kilns by the clay products manufacturer 
at the present time is only good business foresight as the time is not far 
off when it will be necessary for practically all clay products factories 
to use tunnel kilns in order to lower production costs and meet competi- 
tion. The tunnel kiln owner of today is realizing a larger margin of profit 
than his competitor who still uses the old style periodic kiln. 


Preliminary Data for Investigating Different Designs of Tunnel Kilns 

Before a manufacturer actually goes into the market for a tunnel kiln, 
there are several things to consider and decide, either in his own organiza- 
tion or in consultation with experienced engineers. Such points are fac- 
tory layout, capacity, nature of the raw material and the characteris- 
tics of the particular ware to be fired. 

The tunnel kiln, because of its size, does not 
often readily fit into the average existing factory. 
Therefore, considerable study and forethought are required to make 
the kiln fit into the flow lines of production in the most efficient manner. — 
In a new factory, the plant layout should be governed by the desired 
location of the kiln. Extra dollars spent in placing a tunnel kiln in its 
logical location will be returned many times when production gets under 
way. At all times in planning the layout, the idea of further expansion 
should govern the decisions made. 

A car tunnel kiln is ordinarily operated every 
day of the week and production in the shop is main- 


Layout of Factory 


Production 


= — 
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tained for only five and one-half or six days of the week. To meet this 
condition, the manufacturing department and the tunnel kiln must be 
synchronized in their operation so as to balance. Definite maximum 
production expected from the tunnel kiln should be decided upon, and 
plans made to operate the factory accordingly. A tunnel kiln is flexible 
within certain limits. ‘That is, it may be operated under designed capac- 
ity with little loss in efficiency but if pushed much beyond capacity, the 
ware losses will probably increase and overcome any other advantages 
gained. Variation should be used only to take care of the unexpected. 
A tunnel kiln must be designed to meet the requirements of each par- 
ticular installation. It is essential that maximum capacity requirements 
be decided upon at first so that the kiln designer may estimate the proper 
size of kiln needed. 

If seasonal demand is an important factor in production planning, 
then a study of the relation of tunnel kiln capacity to average market 
and stock requirements will often reveal vital points. In some cases, 
it would be possible to reduce the amount of the initial investment required 
and to obtain lower manufacturing costs when operating. For example, 
a kiln designed for the maximum production of the busy season, would 
have to operate for only a short time after that period to produce enough 
ware for stock to last until the next season. ‘This condition means idle 
equipment with accruing interest and depreciation, a part time labor 
force, and other manufacturing disadvantages. A smaller kiln operat- 
ing the year around would meet average requirements and produce enough 
extra ware for the demands of the busy season. Each case has its ad- 
vantages and disadvantages and the solution depends entirely upon indi- 
vidual conditions such as initial cost of kiln and factory layout, size of 
the factory, future expansion plans, interest on money invested in plant 
and stock carried and the local labor conditions. 

The following information concerning the ware which it is planned 
to fire in a tunnel kiln, should be presented to the kiln designer for con- 
sideration. ‘This includes sizes and weights of ware units, general com- 
position and properties of the ware, present firing conditions with attendant 
problems, and any particular features of peculiarities of the body and 
ware. Such information together with production data and plant layout 
will allow a kiln designer to present accurate information concerning 
a proposed installation. Periodic kiln and tunnel kiln firing are really 
not comparable, still it is essential that periodic kiln practice be known, 


Investigation of Market 
A manufacturer intending to purchase a tunnel kiln should make a 
thorough study of the different designs of tunnel kilns firing his type of 
ware or a similar product. Though not essential, it is desirable that 
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samples of his ware be fired in tunnel kilns which have operating tem- 
peratures and conditions equal or near to those desired. A test of this 
type can only be made through the courtesy of another manufacturer 
who permits tests to be made in his kiln. Because of this and other rea- 
sons, it is usually impossible to test the quantity of material that most 
manufacturers would like to have tested. 

In examining different types of tunnel kilns all particular advantages 
claimed by designers, general characteristics of the different kilns, and 
the attitude of the owners should be investigated. The high points of 
such an investigation will be discussed in the following paragraphs. 

Determine the percentage of No. 1 ware being produced or, better still, 
determine the loss in fired product that can be charged to kiln operation. 
It must be realized that many kiln troubles can be corrected in the manu- 
facturing departments and should be considered in the analysis of results 
obtained. For comparison, previous or comparative periodic kiln aver- 
ages should be obtained. 

How do the costs of maintaining a tunnel kiln compare with a similar 
cost of a battery of periodic kilns for equivalent production? Such costs 
must include those of repairing the kiln structure, replacement of car 
tops, upkeep of machinery (including cars), and repairs to fuel burning 
devices such as grates, stokers, or oil and gas burning equipment. 

Practically all tunnel kiln users have means of obtaining exact fuel con- 
sumption for preparing accurate cost data. The cost of fuel consumed per 
unit of ware fired in the tunnel kiln should be compared with similar costs 
in periodic kiln firing taking into account the type of fuel and its costs. 
Fuel costs should include all charges incurred in delivering the fuel to the 
kiln and the removing of any waste. Power charges for operating kilns 
should also be included. Fuel consumption in the tunnel kiln will depend 
upon the following: 

(a) Weight of ware fired per unit of time. 

(b) Specific heat and composition of clay body fired. 

(c) The finishing temperature of the. product fired. 

(d) ‘The treatment required by the clay body. 

(e) ‘The efficiency of the different features of the particular kiln in use. 

The capacity of a car tunnel kiln and the savings effected determine 
the return on the investment made in the installation. ‘Tunnel kiln ca- 
pacity should be figured in units of ware per day and not in cars. The 
investigator should learn the different capacities which the particular 
kiln has produced together with results. For comparison, the number 
of periodic kilns required to produce the capacity of the tunnel kiln should 
be determined. ‘To do this the following formula may be used. 


PT. 
Pi 


N= 
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In which 


N = number of periodic kilns required. 

JP daily production of tunnel kiln in units of ware. 

Py production of one periodic kiln per firing in units of ware. 
Ae Average turnover in days for one periodic kiln. 


T should include time of setting, firing, cooling, drawing, cleaning, repair- 
irg and holidays during which the kiln is idle. 

The amount of time taken to fire ware in the tunnel kiln should be com- 
pared with the length of the same operation in the periodic kiln. ‘This 
time should be figured from the finish of setting to the start of drawing 
the ware. ‘The difference in hours or days for these periods will determine 
the number of days gained in the turnover of raw material into finished 
product. 

A close study of labor requirements and conditions should be made for 
comparison and future information. Actual labor includes tasks of set- 
ting and drawing of ware, moving kiln cars, cleaning up, actual firing of 
kiln and supervision. ‘These items will vary, depending upon factory ar- 
rangement, car handling equipment, class of labor, amount and type of 
supervision, the policy of the management, and fuel used in the kiln. 
Also, the observer should note the amount of labor required to bring the 
ware to the kiln from drier or machine and to deliver the ware to the stock 
shed or delivery point. 

Since every tunnel kiln installation is designed to produce certain re- 
sults, only comparative costs of installation can be made of kiln and equip- 
ment needed, all of which control the initial cost of a tunnel kiln installation. 
So when investigating tunnel kilns, the type and size of building required, lo- 
cation of loading and drawing tracks, kiln control apparatus and mechanical 
handling equipment should be observed, so that all useful features can 
be considered or improved upon for the proposed installation. 

Inquiry should be made as to what particular problems or trouble have 
been met in operating the particular tunnel kiln; also whether or not 
adjustment of the kiln itself was sufficient to overcome the trouble. 


Problems in Tunnel Kiln Factory Operation 


There are several problems that generally present themselves in fac- 
tories installing tunnel kilns. These problems are not directly connected 
with the control of the tunnel kiln but concern the labor and management 
of the plant. A previous knowledge of these problems will hasten their 
solution when the time comes and thus increase the efficiency of the fac- 
tory and the kiln. 

It should be realized from the beginning, that a tunnel kiln is not a 
panacea for all the ills of a clay products factory. The tunnel kiln is 
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a device for producing and controlling a process which, because of its very 
nature, must be hidden to a relative extent from the operator. ‘Time must be 
given for the development of the process in the kiln, therefore, the operator 
cannot expect that, by making a slight change in kiln controls, results 
will appear immediately. The tunnel kiln of today is as near perfect 
as present knowledge and experience can make it, yet with each particular 
kiln some unforeseen problems may arise and a longer period of adjust- 
ment than ordinarily necessary may be taken to overcome the trouble. 
A period of adjustment will always be necessary in starting a tunnel 
kiln and should be expected when installing a kiln. In other words 
patience is required. 

In some clay products manufacturing plants, some of the organization 
will very likely think it almost sacrilegious to change any existing process 
that may have been used for years. Also the advent of a tunnel kiln into 
a clay plant, just like the entry of any revolutionary machine into an 
industry, will cause labor to look upon it with dubious eyes. ‘The idea 
of continuous operation with necessary supervision often discourages 
those directly in charge of plant operations. Others, either through 
hearsay, lack of knowledge or experience, predict the failure of the kiln 
installation and so do not coéperate when the proper time comes. Such 
points are mentioned because they have been found to exist. It is es- 
sential that a manufacturer not only “‘sell’’ himself on the tunnel kiln 
idea but he must instill into his organization the enthusicsm necessary 
to make the installation a success from the start. 

Skilled technical labor is not required to operate a tunnel kili. A 
tunnel kiln operator needs only a common school education, a receptive 
and intelligent mind and habits of punctuality and attention to detail. If 
the kiln installation is equipped with means for moving the kiln cars along 
the return track, then one man should be able to place cars of green ware 
in the kiln, remove the finished ware cars from the kiln and watch the 
firing, unless coal is used. ‘The men employed to set ware on the kiln 
cars should be impressed with the necessity of careful and uniform work- 
manship, because nine out of ten tunnel kiln wrecks can be attributed 
to carelessness or negligence on the part of the car setters. 

There should be at least one man in the organization, preferably one 
with technical knowledge, who will understand all of the details of the 
kiln controls and operation and have direct supervision over the kiln 
and operators. Such a man will be able to make any adjustment of the 
kiln controls that might be needed at various times. Only a fraction 
of this man’s time should be required to supervise the tunnel kiln and 
its operation. 

The tunnel kiln affords excellent opportunities for a bonus wage system. 
It is a very simple matter to keep a complete check on each car of ware 
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and thus be able to place the blame for faulty workmanship. A tunnel 
kiln probably can be operated by cheap labor to some degree of success, 
yet common sense should restrain an owner from hiring a two-dollar-a- 
day laborer to take charge of a piece of apparatus in which is invested 
thousands of dollars, not only in the structure but in the ware in process 
through the kiln. Also, it is not good policy to give the fireman so much 
work that the control of firing is neglected. 

It is generally found in tunnel kiln practice that the temperature range 
through which a particular clay body or glaze is matured, is shorter than 
in periodic kiln firing. Consequently, a very uniform temperature must 
be obtained throughout the setting of the ware in the tunnel kiln. Some- 
times if trouble develops it is possible to fit a body or glaze to the tunnel 
kiln by making slight changes in composition and not lose any of the 
characteristic properties of the body fired. In general, though, a well- 
designed tunnel kiln has enough flexibility of controls to meet such condi- 
tions when they arise. 

All the firing troubles of periodic kilns, such as ‘“‘clay cracks,’ black- 
coring, bloating, dunting, soft and over-fired ware, blistering, flashing 
and “‘airing,’”’ can be encountered even when using a tunnel kiln. Some 
of these troubles occur when the capacity limits of the kiln have been 
exceeded, others because proper attention has not been given to the control 
of the kiln or where the kiln has not been adjusted to meet new conditions 
that have arisen. 

The machinery used to operate the tunnel kiln is in constant service. 
Special attention should be given this equipment to keep it in good shape. 
The ordinary wear and tear on continuous-duty machinery should be 
realized and future replacements anticipated. An accessible stock of 
vital parts for the machinery equipment is good insurance for continuity 
of operation. 


Conclusion 


There have been a number of tunnel kilns built in this country, some 
failures, some mediocre successes, but the majority of recent installations 
are real successes. The manufacturer of today who thoroughly inves- 
tigates the different types of tunnel kilns and then decides upon one whose 
success is assured by past performance and the reputation of its design- 
ers need have no fears as to the ultimate success of his choice. 


Cary B. Harrop, ENGINEERS AND CONSTRUCTORS 
CoLUMBUS, OHIO 
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SCUMMING AND EFFLORESCENCE! 


By M. E. REyNo.LpDs? 


ABSTRACT 
A. Drier Scum. B. Kiln Scum. 

1. Soluble salts. 7. Sulphur in fuel. 

2. Iron sulphate and pyrite. 8. Iron sulphide in clay. 

3. Sulphur in fuel and the addition of 9. Alkaline cooling scum. 

barium salts. 10. Scum on sewer pipe. 

4, Lime bicarbonate. 

5. Preheating versus scum. 

6. Weathering versus scum. 

C. Efflorescence on Fired Ware. 

11. Soluble sulphates in soil. 14. Mortar and adjoining material. 
12. Soluble salts in wall. 15. Yellow, green and brown spots. 


13. Rain water. 


The following is a brief summary of a portion of the literature which has 
been written on the subject of scumming and efflorescence in brick. 


A. Drier Scum 


1. The most numerous cases of scum occur in the drier or in the water- 
smoking period in the kiln and are caused for the most part either by the 
presence of soluble salts contained in the clay itself, the tempering water, 
or by the action of the sulphur gases from the fuel on the lime content in the 
clay. The most troublesome of the soluble salts are the sulphates of 
lime and magnesia or both together. Evaporation takes place from the 
surface of the brick, and as each minute portion of water is evaporated, 
its place is taken by another portion from the interior of the brick. Each 
small portion of water carries its load of soluble salt and deposits it on the 
surface of the brick causing a scum, which being about the same color as 
the dried brick, does not show up until the darker fired color of the ware 
makes it visible. 

2. Many clays contain sulphide of iron (pyrite), which is changed to 
iron sulphate by the action of air and moisture. ‘This causes a brown scum 
which would not be objectionable in red firing ware, but the iron sul- 
phate, when it comes into contact with fine limestone, a constituent of 
some clays, forms lime sulphate which is deposited as a white scum. Most 
tempering water contains lime sulphate and in this case the sulphur may 
be present in the water and the lime in the clay. The reaction of the two 
would deposit lime sulphate on the brick as a scum. 


1 Presented to the Pacific Northwest Claymakers’ Association, Jan. 17, 1925. 
2 Department of Ceramic Engineering, University of Washington. 
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3. The burning of coal or other sulphur-containing fuel to heat the 
drier will cause the evolution of sulphur gases, which unite with the mois- 
ture in the drier to form sulphuric acid. If these products of combustion 
should get into the drier, the resulting acid will attack the lime carbonate 
in the clay, causing a scum of lime sulphate to be deposited on the ware. 
In cases where the heat is supplied by waste gases from the kiln the 
same sulphur gases will be introduced, causing the same scum. Where 
the heat is supplied by gases from the cooling kiln, the sulphur content in 
most cases will be negligible. 

Where soluble sulphates are the cause of scumming, the addition of 
barium compounds will in most cases be a remedy. Barium carbonate 
will, in many instances, do the work, changing the lime sulphate into in- 
soluble barium sulphate and leaving insoluble calcium carbonate. 


TaBLeE I 
SOLUBILITIES OF DIFFERENT SALTS 
Parts of Parts of 
water required water required 
One part salt for solution One part salt for solution 
Calemm« sulphaters: 46 495 .00 Magnesium chloride....... 0.60 
Calcium carbonate......... 77, 000 .00 Barium sulphate.......... 485,000.00 
Calcium hydroxide......... 590 .00 Barium carbonate........ 45,450 .00 
Calcium: chloride. =. =... TS Barium: chloride. ..2..5 2. 3.00 
Magnesium sulphate........ SAAS Barium hydrate........:. 27 .00 
Magnesium carbonate....... 9, 400 .00 Tron sulphates ce 3.00 


Barium carbonate, being only slightly soluble, will in some cases have in- 
sufficient time to react with all the sulphates, in which case, according to 
Professor Binns, a more soluble form of barium should be used. He says 
that barium chloride which costs from $72.00 to $76.00 a barrel on the New 
York market, would be the cheapest because it is soluble in water and there- 
fore distributes itself more thoroughly through the clay, but that it is dan- 
gerous, for if a slight excess is used it will cause a scum itself. 

A simple method to determine the amount of barium salts necessary 
to stop the action of the soluble salts in clay is described by Prof. Parmelee 
as follows: Into each of several small glass jars an equal weight of clay is 
placed and equal amounts of distilled water added to each sample. The 
samples are then stirred well. Into one jar is placed a measured quantity 
of dilute barium chloride solution of known strength, which has been 
prepared with distilled water. Into a second jar a slightly larger quantity 
is placed and so on for the remainder of the jars, increasing the quantity in 
each succeeding jar. ‘he samples are now agitated and allowed to settle. 
After standing for several hours a small amount of the clear liquid is 
poured off and if turbid is clarified by filtering or adding a trace of muriatic 
acid. When clear, a drop of sulphuric acid is added to each sample. If 
a white cloud forms it is evident that too much barium chloride has been 
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added. If the fourth sample remains clear upon the addition of sulphuric 
acid and the fifth sample shows a little white cloudiness, it is plain that the 
sixth sample contains just a trifle of barium chloride in excess. Knowing > 
the weight of the clay used and the strength of the chloride, it is easy to 
calculate the exact amount of barium chloride or carbonate which will 
be sufficient to precipitate all of the soluble sulphates. To find the proper 
amount of barium carbonate multiply the weight of chloride by 0.80. 
The carbonate is far less soluble and reacts more slowly so that an excess 
should be used for quick work. An excess of carbonate will not cause 
scum, but an excess of chloride will give a chloride scum. Seger advises 
the use of double the amount calculated. ‘The Germans advise the use 
of a slightly insufficient amount of barium chloride with an excess of ba- 
rium carbonate, saying that no trouble will be experienced from this source 
as the barium carbonate is but slightly soluble and an excess can do no harm. 
Prof. Binns states further that the action of the barium has nothing to do 
directly with the lime; all it does is to take possession of any sulphur that 
may be present so that there is nothing for the lime to combine with to 
form a soluble salt. The use of barium is also a remedy when the scum 
is caused by the sulphur from the coal or waste kiln gases, as it sets a trap 
for the sulphur and no calcium sulphate can be formed. Barium hy- 
droxide has also been used. 

4. Inthe same article, Prof. Binn states, “If carbonic acid is present in 
the tempering water the lime may be in the form of a bicarbonate, a sol- 
uble form of calcium, or in the form known to druggists as lime water. 
These forms do not in themselves cause troublesome scums, but if the clay 
contains a large amount of lime a bad scum may appear. ‘The only 
remedy here is to change the water supply or to doctor the water. The ad- 
dition of quicklime will precipitate the bicarbonate, but care must be used 
and the proper amount of quicklime necessary determined by experiment. 
If an excess is used new lime water may be formed. 

5. In the case of highly colloidal sticky clays, soluble salts may be 
absorbed by the clay. When these clays are preheated to reduce shrink- 
age, the plasticity is reduced and the clay will release some of the soluble 
salts which will come out in the drier and cause scum. 

6. Weathering clay will in some cases tend to reduce scum and in other 
cases to increase it. Highly soluble salts such as ferrous sulphate will 
be washed out of the clay in the process of weathering by rain water. 
On the other hand, if clays which are high in iron pyrite are weathered 
the pyrite will be changed by the action of air and moisture into iron sul- 
phate which will come out later as drier scum. 

Slow drying facilitates the formation of scum, while rapid drying tends to 
prevent it by holding the sulphate inside of the product. Open porous 
structures are less liable to show drier scum than dense ones, as the soluble 
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salts are deposited in the body of the ware or on the walls of the pores. 
Rough texture brick are less affected by scum than smooth ones for the 
surface of the brick has a larger area on which the scum is deposited, and 
the effect is diluted. In rough brick variation is wanted, and slight scum 


would not be detrimental, for in some cases it might give exactly the desired 
effect. 


B. Kiln Scum 


7. All coal contains sulphur and, when burned, sulphur gases are 
evolved, which uniting with the moisture remaining in the brick forms 
sulphuric acid. This acid attacks the carbonate and other calcium salts 
to form sulphates which are deposited on the ware as scum, the same as 
drier scum. ‘This scum is stable except under reducing conditions, there- 
fore the atmosphere of the kiln should be kept in as good a reducing condi- 
tion as the structure and fired color of the ware will permit. 


8. The iron sulphide (pyrite) in the clay is decomposed at 750°C 


while the sulphuric acid is volatilized at 680°C. During the early part 
of the firing the temperature in the upper part of a down-draft kiln may 
be high enough to decompose the pyrite and liberate sulphur, while the 
lower part of the kiln is at a temperature below that of the volatilization 
of sulphuric acid. ‘The liberated sulphur will unite with the moisture, 
forming sulphuric acid. ‘The action of the acid is to decompose the car- 
bonates of lime and the feldspars forming the sulphates, which are de- 
posited as scum on the brick in the lower part of the kiln. The best 
remedy for both of the preceding cases would be to heat the kiln to 680°C 
with wood or some non-sulphur containing fuel. This heating should be 
done under oxidizing conditions as the sulphur in the pyrite is not released 
as easily under oxidizing, as under reducing conditions. By driving off 
the moisture in this way and then using clean dry fuel, no sulphuric acid 
can be formed and scum from this cause will be eliminated. 

Wet brick set in the kiln are more apt to scum than dried brick as the 
evaporation of water in the brick retards their heating and affords a good 
place for the condensation of the sulphuric acid. The acid diffuses through 
the brick forming sulphates which are carried to the surface and deposited. 

9. A whitish coating is sometimes found upon brick after opening 
the kiln, especially upon those near the door, or appearing soon after 
removal from the kiln. ‘This scum, which analysis shows to be composed 
chiefly of sodium sulphate with sodium chloride, a little calcium sulphate 
and no magnesium sulphate, is readily removed by washing. ‘The proba- 
bility is that the scum was formed during the cooling of the kiln, other- 
wise the sodium chloride, at least, would have been volatilized. The source 
of the sodium is probably from the ashes and clinker in the cooling fire- 
boxes and the sulphur for the sulphate from the same source. To pre- 
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vent the occurrence of this scum the fire-boxes should be cleaned when the 
firing has been completed and before the cooling starts. 

In some cases a brown scum may be produced with iron salts which will 
give a polychrome effect of irregular lines on buff and red fired ware. 
There is a field for future work in developing polychrome color schemes 
by artificial addition of iron salts. 

10. A white scum is often found on sewer pipe a short time after they 
are removed from the kiln, and is due to excess salt fumes in the kiln 
atmosphere, which had not been drawn off at the stack, but were re- 
deposited on the ware. The first heavy rain will wash it off; or a light 
fire may be used to burn it off after the salting has been completed. 


C. Efflorescence on Fired Ware 


The staining or scumming of brick after they are removed from the 
kiln to the yard, and after they are set in the wall is generally spoken of 
as efflorescence. It is very troublesome and is caused in several different 
ways. ‘The remedies have not been very thoroughly studied. 

11. Many brickyards use the ashes and clinkers for filling in around the 
yard, and the soil becomes saturated from the soluble salts being washed 
from the clinker. If brick are piled on this ground, they will absorb the 
salts from the soil. Later these will be leached out and appear as efflores- 
cence, chiefly at the bottom of the pile. The ground should be paved 
with hard brick or plank laid under the pile. 

12. Efflorescence may be caused by the gradual leaching out of some 
soluble sulphates left from the firing and also from the breaking down 
of silicates and a combination of the bases with sulphuric acid from the 
atmosphere, or from the remaining pyrite in the ware. ‘The most common 
constituent of this efflorescence is the sulphate of calcium which is not 
dissociated until the temperature in the kiln reaches 1200°C (2192°F). 
In some cases it may be formed by magnesium and alkali sulphates if the 
brick are low fired. If the ware is hard fired all these sulphates are 
decomposed and taken up into silicate formations and therefore become 
harmless. 

13. Efflorescence is often produced after a heavy storm by the rain 
water, which enters the brick and mortar and upon evaporating carries 
to the surface some of the soluble salts. This coating is usually washed 
away by the next rain, although sometimes it may remain collected in 
blotches. A solution of muriatic acid will remove the blotches and if it 
occurs frequently the brick may be coated with paraffine or linseed oil. 
This will make them darker, but will also make them impervious to the 
rain water. 

14. Many cases of efflorescence are not due to any fault of the brick 
but can be laid to the mortar, which may contain soluble salts of mag- 
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nesium, calcium, sodium and potassium. Rain soaking into the jointing 
material carries the soluble salts over the faces of the brick thus discolor- 
ing them. Also when lime mortar is used, calcium hydroxide is formed. 
This compound is almost as soluble as the sulphate, which is one of the 
main causes of drier scum. When laid in wet weather the wall will be 
soaked with water which will carry the salt to the surface where it evapo- 
rates. It will then combine with the carbon dioxide in the air to form 
calcium or lime carbonate. This will wash off readily in the next rain 
but may reappear due to the slowness of the reaction in the interior of the 
wall. 

‘The use of sandstone decoration on brick buildings is the cause of much 
discoloring of the brick, for the sandstone is, in many cases, impregnated - 
with soluble salts, which are leached out and run down on the brick, dis- 
coloring them, and in some cases being leached through the brick. The 
use of a thin sheet of copper under all stone courses, with the edge project- 
ing and turned down to form a drip, would eliminate this scum. 

15. Efflorescence in the form of yellow, green and brown spots may 
be due to several agencies. Occasionally it is caused by the growth 
of some low vegetable organism which takes its nourishment from the 
brick and the air. In one case investigated by Seger, the spots were 
found to be due to chromium compounds. In a good many cases the 
spots were caused by vanadium, in the form of vanadic acid, and occurs 
mostly on the underfired brick. This may be remedied by firing the 
kiln to a higher temperature, and in such a way that the kiln is periodically 
filled with a reducing atmosphere. The chemistry of the reaction is that 
the soluble vanadic compounds are reduced to insoluble vanadous oxide 
and fixed by fusion at the higher temperature with the silicates. The 
spots might also be caused by the presence of some soluble iron salts which 
were not fused in the firing. ‘The chemistry of iron salts and colors has 
not been thoroughly investigated but it is suspected that some terra cotta 
cleaned with muriatic acid will develop yellow spots of iron chloride. 

Experimental work should be done in local sands, mortar, lime and Port- 
land cement to determine their content of soluble salts. 
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WHAT IS THE EFFECT OF TANK CONDITIONS ON 
SELENIUM COLOR?! 


By R. R. SHIVELY 


It is impossible to determine the amount of selenium actually necessary 
for decolorization. ‘The average amount used in the batch is less than one 
part in 80,000 parts of finished glass and, as some of this is lost by volatiliza- 
tion or oxidation, it is quite impossible to find by analysis the amount of 
selenium remaining in the finished glass. 

A few manufacturers do not use arsenic and the amount of selenium re- 
quired for their batch is unusually small. I know of one factory where 
raw materials of low iron content are used that required but 0.125 ounce 
of selenium combined as a selenite to decolorize a thousand pounds of sand. 
Another factory not using arsenic requires but 0.25 ounce of selenium 
for one thousand pounds of sand. Where the average amount of arsenic 
is used (two pounds to the thousand of sand) the amount of selenium re- 
quired to the batch is about 0.5 of an ounce. Where a selenite is used even 
a smaller quantity is required. It can be seen from the above facts that 
very little selenium is required for decolorization and if any unusual amount 
of it is lost through furnace conditions it would seriously affect the color. 

Selenium melts at 217°C. It burns in the air with a bluish red flame 
forming selenium dioxide, and boils at 690°C. From these properties it 
would be expected that some of the selenium introduced in the furnace is 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocIETy, Feb., 1925. 
(Glass Division.) 
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lost by volatilization and, in the case of a tank operating under oxidizing 
conditions, some of the selenium may combine with oxygen and the se- 
lenium dioxide carried out with the stack gases. 

Let us consider for the time ruby glass where a much larger amount of 
selenium is used. Ruby batches made in pots require much less selenium 
than those made in tanks. In the latter case I am informed that every- 
thing depends upon the flame. A certain batch may give a good glass 
one day and the next melt may be unfit for use. The fumes of selenium 
can be seen escaping from the tanks. If where larger amounts of selenium 
are used the operation of the furnace is so important it certainly has its 
influence in a lesser degree where small quantities are employed. 

It has been my experience that the hotter the tank is run the less selenium 
is required for decolorization. This may be explained by the fact that 
where high temperatures are obtained, the furnace is being operated effi- 
ciently and a neutral condition is maintained within the furnace. 

Unquestionably tank conditions affect to some extent selenium de- 
colorization. Constant temperatures and uniform furnace conditions must 
be maintained in order to get the best results. 

M. F. Curtis: Do you know whether selenium is introduced in any 
other form besides metal and selenite? 

R. R. SHIVELY: No, the only form of selenium being sold here is the 
amorphous, known as metallic and sodium selenite. ‘There is a very small 
amount of red selenium coming into this market. It is very finely pow- 
dered and I am informed that it is not satisfactory. It is a little cheaper 
but it requires so much more to get results. 

M. F. Curtis: Do you know any reason why it is not possible to use 
selenite of soda? 

R. R. SHIvEty: There is no sodium selenite used. ‘The selenites are 
a little harder to prepare. It is rather expensive. 

A. R. Payne: Some have said that in the leers the pinkness of a se- 
lenium decolorized article is higher in the back end of the leer than at the 
front of the leer. 

Our experience has been absolutely contrary to this. We always have 
a slight fading or a burning out of the high color after leaving the machines. 
Of two tumblers made consecutively we can always tell which one has been 
through the leer and which one has not. ‘The one that has not been through 
the leer is of high color while the one that has been through the leer is 
just right. We have to regulate it according to what is at the back end 
of the leer. 

R.R. SHIVELY: May I ask if you use any manganese color in your glass? 

A. Re PAYNE: No; 

R. R. SHIVELY: I have seen the condition you speak of occurring where 
they use manganese coloring along with the selenium but you are the 
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only place of all the factories I have visited that has not at some time run 
into red glass in leers. The glass will be perfectly good color when it 
goes in the leers. The leer adjacent may be a little hotter. The glass 
ware on that side will turn perfectly pink. I have seen the glass on either 
side of the leer pink and that in the middle a little low in color. 

There is one particularly odd thing I saw. An open leer was leaking a 
little bit at the muffle, a little flame was shooting out. It was an old hand- 
operated leer. They would pull this leer one pan at a time and about every 
two feet a half dozen jars would be absolutely pink where the flame was. 
This was the first time I noticed this and I thought they were gathering 
red and green glass out of the same hole. 

A. SILVERMAN: Dr. Shively, have you run across any samples of se- 
lenium adulterated with tellurium and have you noticed any perceptible 
effects in glass? 

R. R. SHIVELY: We analyze every shipment of selenium we get and in 
practically all cases we find a small amount of tellurium present but rarely 
over 0.2% or 0.8%. I might say in this connection that selenium analyzes 
approximately 99% selenium and I have never found tellurium added as 
an adulterant. 

M. F. Curtis: Do you know of anyone treating metallic selenium 
with concentrated sulphuric acid before it is added to the batch to get a 
ruby glass? 

R. R. Saivety: I have never heard of that. There are certain manu- 
facturers of ruby glass who use a selenite but most of them use the metallic 
selenium. ‘ 

M. F. Curtis: You get a selenite by treating with concentrated sul- 
phuric acid. I know one place where that is being done. I was not able 
to determine the reason. 

H. L. Drxon: While this discussion is on I wonder if anybody can tell 
why manganese was used from time immemorial as a decolorizer and it 
took a world war to get them out of that rut and start them on selenium. 

You know one of the hardest things in making flint glass in a tank 
with manganese was the absence of color. The manganese is so suscep- 
tible to atmospheric conditions in the furnace. Now that has all been 
passed up and they use selenium almost universally and I have often 
wondered since selenium was available before why somebody had not used 
it. 

R. R. SHtveLty: ‘The first selenium that came to this country was 
brought over by Mr. Nicholkopf who made ruby glass in 1894. That 
selenium cost $28 a pound. Until a few years ago selenium was rather 
hard to get. It was expensive. ‘Today there is being marketed in this 
country approximately 15,000 pounds of selenium a month, and I am told 
in the refineries that they are refining lower grades all the time in order to 
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get the output. The company that I represent has had in the early days 
of selenium as much as 50,000 pounds of selenium in storage at one time 
and at the price it was at that time it represented quite a little money. 
That was before selenium became so generally used. 

Today our shipments are right up to production. We. have trouble 
at times to keep production going. It was not used more because it was 
very expensive. A good deal of work had been done in Germany with it 
as a decolorizer, but it was not taken here seriously until we were forced 
to-it. The old saying, ‘‘Necessity is the mother of invention,’ applies 
here. 

A. R. PayNngE: ‘This is a case where a man patented something 25 years 
too soon. I think the German patent on this use of selenium came out 
about 1894. 
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R.C. PURDY TO REMAIN IN OFFICE OF GENERAL SECRETARY 
OF THE AMERICAN CERAMIC SOCIETY 


It is with pleasure that the Board of Trustees announces that Ross C. Purdy, on 
request by the Board and several members, has reconsidered and withdrawn his resig- 
nation as Secretary of this Socrery as reported in the June Journal. This decision will 
be welcomed by all members of the SocrgTy. 

Mr. Purdy’s success as Secretary of the SocrgTy and as Editor of the Journal is 
recognized within and without the Society and his demonstrated ability in these offices, 
together with his real interest in the affairs of the Society makes a rare combination 
for which the Society may well be thankful. Let us all in word and action give united 


support to Secretary Purdy in his editorial and secretarial work. 
E. Warp Ti.Lotson, President 


AMERICAN CERAMIC SOCIETY ANNUAL MEETING 


Atlanta, Ga., February 8-13 Inclusive 
(Headquarters—Hotel Biltmore) 


Seven meetings in one—Art, Enamel, Glass, Heavy Clay Products, Refractories, 
Teira Cotta and White Ware. 

Technical sessions through to Thursday noon and then a trip through Wilkinson 
County from Macon, Gordon, McIntyre and Stevens Pottery, starting Thursday noon 
anc continuing through Saturday. 

A “cut-up” evening on Tuesday with the Woman’s Club of Atlanta as hostess, a 
barquet Wednesday evening with sparkling southern wit and entertainment, an auto- 
lunch box picnic trip to Stone Mountain Thursday noon, a special train to Macon anda 
conplimentary dinner, a barbecue Friday noon at Gordon and a lunch and golf in Macon 
Saturday afternoon are the social affairs. 

Clay mines and clay plants will be visited. 

A big exhibit will be shown in the store and sample rooms of Hotel Biltmore. 

One and one-half fare on certificate plan has been granted by the several passenger 
associations. Here are the fares one way from several points. Note that the numbers 
on the map and in the following table correspond. This will show that it will cost no 
moje to get to Atlanta than to other meeting places. 


Chicago and Eastern Illinois trains leaving Chicago 11.55 


1. Chicago A.M., 12.25 p.m. and 9.45 p.m.; Pennsylvania R. R. train 
Fare $26.72 9.15 p.m. and Big Four trains at 10.10 a.m., 1.00 P.m., 9.15 
Lower Berth $8.25 p.m. and 11.40 p.m. carry through sleepers with dining service 
to Atlanta. 

2. Detroit Michigan Central train, ‘“The Flamingo,’ leaving Detroit 
Fase $26.68 at 12.20 p.m. isa through train to Atlanta. Through sleepers 


Lower Berth $8.25 and dining service on train leaving at 12.50 P.M. 


3: Cleveland, Ohio Through sleepers and dining service Cleveland to Atlanta 
Fase $26.45 - on Big Four trains leaving Cleveland 12.00 noon and 3.45 


Lower Berth $8.25 p.m. 
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4. Columbus, Ohio 


Fare $21.61 
Lower Berth $5.63 


5. Cincinnati 
Fare $17.30 
Lower Berth $4.50 
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Big Four trains leaving Columbus 3.15 p.m., “The Fla- 
mingo,”’ and 7.05 p.M., ‘“Suwanee River Special,” go through to 
Atlanta. Or, use any train to Cincinnati and through trains 
from there. See No. 5. 


Louisville and Nashville trains leaving Cincinnati 6.27 
A.M., 7.00 p.m. and 8.00 p.m., and Southern Railway trains 
leaving at 8.50 a.m., 6.45 p.m. and 9.50 p.m. are through 
trains with dining service to Atlanta. 


6. Indianapolis 
Fare $20.47 
Lower Berth $5.63 


Pennsylvania R. R. leaving Indianapolis 10.00 p.m. and 
Big Four leaving at 6.15 p.m. carry through sleepers with 
dining service to Atlanta. Or, use any train to Cincinnati 
and through service from there. See No. 5. 


7. Pittsburgh 
Fare $28.49 
Lower Berth $8.63 


8. Washington, D.C. 


Fare $27.91 
Lower Berth $7.50 


Use any convenient train to Cincinnati and through trains 
from there. See Nos. 4 and 5. 


R. F. and P. trains leaving Washington 8.50 a.m. and 
6.35 P.M. and Southern Railway trains at 12.20 a.m. (sleeper 
open 10.00 P.m.), 11.00 a.m., 3.45 p.m., 9.35 p.m. and 10.50 
P.M. carry through sleepers and dining service to Atlanta. 


9. Baltimore 
Fare $29.35 
Lower Berth $7.50 


10. Philadelphia 
Fare $32.81 
Lower Berth $8.63 


11. Harrisburg 
Fare $30.34 
Lower Berth $10.13 


12. Trenton 
Fare $29.07 
Lower Berth $9.75 


13. Rochester 
Fare $44.46 

Lower Berth $12.00 
Fare $35.49 


Lower Berth $12.00 


Trains leaving Baltimore over Pennsylvania R. R. at 6.03 
A.M., 2.20 P.M., 8.06 p.m. and 11.05 p.m. have through sleepers 
and dining service to Atlanta. 


Pennsylvania R. R. trains leaving Philadelphia 12.13 p.m., 
5.48 P.M. and 8.47 p.m. have through sleepers and dining 
service to Atlanta. 


Take Pennsylvania R. R. to Baltimore or Washington and 
through trains from those points, See Nos. 8 and 9. 


Pennsylvania R. R. trains leaving Trenton 11.26 a.m., 
4.58 p.m. and 8.00 p.m. carry through sleepers and dining 
service to Atlanta. 


Use New York Central or Lehigh Valley to New York 
City and through trains from there to Atlanta. See No. 
16 or 

Use New York Central and Big Four via Cincinnati. 
8, 4and 5. 


See 
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14. Syracuse 

Fare $38.38 

Lower Berth $12.00 
Fare $41.56 

Lower Berth $12.00 
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Use New York Central and Big Four via Cincinnati. See 
3) 4:and so, or 

Use through service on Lackawanna or New York Central 
to New York and Philadelphia and through trains to Atlanta 


from those points. See 10 and 16. 


15. Buffalo 

Fare $35.86 
Pullman 12.00 

Fare $33.01 

Lower Berth $12.00 


Through service to Atlanta through Philadelphia or Wash- 
ington on Pennsylvania. See 8 and 10 or 

Through service over New York Central via Cincinnati. 
pee oO: 


16. New York City 
Fare $31.11 
Lower Berth $9.75 


Pennsylvania R. R. leaving New York 12.45 a.m. (sleeper 
open 10.00 p.m.), 10.10 a.m., 3.40 p.m. and6.40P.m. Through 
sleepers and dining service to Atlanta. 


17. Boston 
‘Fare $40.27 
Lower Berth $12.38 


New York, New Haven and Hartford through trains to 
New York and Washington and through trains from those 
points to Atlanta. See Nos. 8 and 16. Train leaving Boston 
9.00 A.M. carries through sleeper to Atlanta. 


18. Toronto 
‘Fare $36.68 
‘Lower Berth $12.00 


Canadian National and Canadian Pacific operate through 
service to Cleveland or Detroit. Through trains from 
those points to Atlanta. See Nos. 2, 3 and 5. 


'19. Montreal 
‘Fare $46.02 , 
‘Lower Berth $15.00 


4 

Use Canadian National or Canadian Pacific through trains 
to New York or Washington. ‘Through trains from those 
points to Atlanta. See Nos. 8 and 16. 


20. Portland, Me. 
‘Fare $44.19 ‘ 
Lower Berth $15.00 


Take parlor or sleeping car over Boston and Maine to 
Boston or New York and through service to Atlanta from 
those points. See Nos..16 and 17. 


21. St. Louis 
Fare $22.53 
Lower Berth $6.75 


Louisville and Nashville trains leaving St. Louis at 8.44 


\ A.M., 2.00 P.M., 3.36 P.M., 9.25 p.m. and 11.30 p.m. (sleeper 


open 9.00 p.m.) carry through sleepers with dining service to 
Atlanta. 


22. New Orleans 
Fare $17.78 
Lower Berth $5.63 


Louisville and Nashville trains leaving New Orleans 8.30 
A.M., 5.00 p.m. and 10.00 p.m. carry through sleepers with 
dining service to Atlanta. 


23. Kansas City 
Fare $32.57 
Lower Berth $9.00 


Frisco Line trains leaving Kansas City 9.00 A.M. and 6.00 
P.M. carry through sleepers with dining service to Atlanta. 
Or, use any train to St. Louis and through trains from there. 
See No. 21. 
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Rock Island train leaving Denver 9.15 p.m. carries through 
sleeper with dining service to Atlanta. Or, use any train to 
Kansas City or St. Louis and through service from those 
points. See Nos. 21 and 23. 


24. Denver 
Fare $55.25 
Lower Berth $15.38 


Use any train to Chicago, St. Louis, Kansas City or New 

25. SanFrancisco Orleans and through service from those points. See Nos. 1, 

Fare $82.83 21, 22 and 23. Southern Pacific trains leaving San Francisco 

Lower Berth $26.25 4.50 p.m. carty through tourist sleeper to Atlanta. Tourists 
sleeping car rate $13.13. 


NEW MEMBERS RECEIVED FROM OCTOBER 15 TO | 
NOVEMBER 15 


PERSONAL 

J. Newton Barnes, P. O. Box 355, Macon, Ga., Secy.-Treas., J! S. Schofield’s Sons Ce 

Marion Luther Brittain, President, Georgia School of Technology, Atlanta, Ga. 

Joseph F. Butler, Box 135, Hoboken, N. J. 

Henry Graham Carmichael, 2117 Reading Rd., Cincinnati, Ohio, Pres., Cincinnati Tile 
and Pottery Co. 

Lorenzo S. Cope, 2440 EF. 75th, Cleveland, Ohio, Mechanical Engineer, The National 
Screw & Manufacturing Co. 

Harvey Willard Culp, Lab. Asst., Babcock and Wilcox Co. Lab., East Liverpool, Ohio. 

Robert Earl Evans, Vice-Pres., Georgia White Brick Co., Gordon, Ga. 

Frederick P. Golding, Manager, Golding Sons Co., Butler, Ga. 

Jack U. Gould, 710 E. 14th St., New York City, Asst. in charge of Lab., Eagle Pencil Co. 

George Guthrie, 61 Mungalhead Rd., Falkirk, Scotland, Technical Chemist: 

Orris F. Houk, Gen. Mgr., The Central Refractories Co., New Lexington, Ohio. 

Clayton S. Houpt, 5661 Natural Bridge Ave., St. Louis, Mo., Supt., Enamel Dept., 
Wrought Iron Range Co. 

Leander R. Kirk, Cambridge Sanitary Mfg. Co., Cambridge, Ohio. 

William C. Koch, Treas. and Gen. Mgr., Twin City Brick Co., 514-19 Pioneer Bldg., 
St. Paul, Minn. 

Chi-fang Lai, Box 233, Station A, Ames, Iowa, Graduate Student. 

Stewart J. Lloyd, Prof. of Chemistry, Univ. of Ala., Sons Chemical Engineer and 
Geologist, Tuscaloosa, Ala. 

Arthur B. Long, Westfield Clay Products Co., Westfield, Mass. 

Thomas B. McCoun, Box 578, Lexington, Ky., President and Gen. Megr., Bybee Pottery 
Co., Inc. 

E. L. Miller, Manager, Nivison Weiskopf Co., Reading, Ohio. 

Howard M. Parkhurst, 2728 Boone St., Ames, Iowa, Student. 

Edwin B. Streater, 2120 Lincoln Way, Ames, Iowa, Student. 

David Thomason, % Edwards and Ames, 619 Pacific Bldg., Vancouver, B. C. 

Clifton W..Walters, Supt., Farber Fire Brick Co., Farber, Mo. 

David McKay Webster, Chemist and Asst. Mer., os Dept., Gowanbank Iron 
Works,. Falkirk, Scotland. 

Frank C..Westendick, 52 W..Blake Ave., eee Ohio. Pe ‘ 

Robert A. Whitfield, The Hegeler Zinc Co., Danville, Ill., Gane Peay yore 
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CoRPORATIONS 
Farber Fire Brick Co., A. S. Zopfi, Secy.-Treas., Farber, Mo. 
Kreischer Brick Mfg. Co., Face Brick Mfrs., Box 185, Hoboken, N. J. J. F. Butler, 
Representative. 
Queen’s Run Refractories Co., Inc., Lock Haven, Pa. Geo. H. Diack, Gen. Mgr. 


Membership Workers’ Record 


Personal Personal Corporation 

F. EF. Allen 1 F. H. Norton if 
P. E. Cox 1 R. H. Pass 1 
W. B. Cleverly 1 A. Silverman 1 
E. A. Eigenbrot 1 N. Stein if 
H. W. Harrington 1 A. S$. Zopfi L 
A. V. Henry 1 C. B. Young 1 
W. K. eke: 1 Office 9 
J. M. Mallory 2 —_ 
J. M. Manor 1 26 
D. A. Moulton 1 


MEMBERSHIP RECORD FOR 1925 


CoRPORATION 


PERSONAL 


1924 1925 1924 1925 
January 31 24 6 1 
February 40 19 8 2 
March 29 35 6 
April 35 9 3 1 
May 25 15 4 3 
June 18 15 2 2 
July 14 io 3 Ps 
August 9 12 1 
| September 9 9 2 
} October 17 14 2 1 
| November 11 26 2 3 
TOTAL 238 193 30 22, 
December 11 
| ToTAL 249 30 


We are listing the names of the membership workers for 1925 (up to November 15). 
Whether you see their names on membership committees or not they are functioning 
actively in membership solicitation for the AMERICAN CERAmic Society. C. F. Geiger 
of Carborundum Company, Perth Amboy, N. J., has membership honors with five 
personals and two corporations. Dr. Silverman of the University of Pittsburgh runs 
a close second with five personals and one corporation. W. 1. Shearer and R. A. Weaver 
are tied for third place with five personal memberships each. 
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F. E. Allen, 1 P R. D. Landrum, 1 P., 1 C. 
C. E. Bales, 2 P. W. K. McAfee, 2 P. 
L. E. Barringer, 2 P. S. J. McDowell, 2 P. 
M. F. Beecher, 1 P. J. M. Mallory, 2 P. 

A. V. Bleininger, 1 P. J. M. Manor, 1 P 
Ck. Birins;. 1 =P: P. Marson, 1 P 

G. A. Bole, 1 P H. W. Mauser, Jr., 1 P. 
M. W. Butler, 1 P C. R. Minton, 1 P. 

W. B. Cleverly, 1 P. D. A. Moulton, 2 P. 
Peer Coxsa W. A. Mudge, 1 P. 

H. E. Davis, 1 P. F. H. Norton, 1 P. 
Dover Fire Brick Co., 1 P. W. G. Owen, 1 P. 

E. A. Eigenbrot, 3 P. C. W. Parmelee, 1 P. 
K. H. Endell, 1 P. Rose Passe UP: 

R. F. Ferguson, 2 P. E. P. Poste, 1 P 

G. A. Forbes, 1 P. W. D. Richardson, 1 P. 
D. H. Fuller, 1 P. F. G. Roberts, 1 P. 

C. F. Geiger, 5 P., 2 C. W. L. Shearer, 5 P. 

R. F. Geller, 1 P. Mary G. Sheerer, 2 P. 
R. E. Gould, 1 P. R. R. Shively, 1 P. 

M. C. Gregory, 1 P. A. Silverman, 5 P., 1 C. 
J. E. Hansen, 1 P. George Simcoe, 1 P. 
H. W. Harrington, 1 P. I. E. Sproat, 1 P. 

H. C. Harrison, 1 P. H. F. Staley, 1 P. 
C.-B; Harrop, 1-P., EC. A. Stein, 2 P. 

F, A. Harvey, 1 P. N. Stein, 1 P. 

A. V. Henry, 1 P. F. L. Steinhoff, 1 P. 
L. C. Hewitt, 2 P. E. W. Tillotson, 3 P. 

B. M. Hood, 1 P. E. J. Unger, 1 P. 

R. A. Horning, 1 P., 2 C. E. J. Vachuska, 1 P. 
M. R. Hornung, 1 P. B. F. Wagner, 1 P. 

H. A. Huisken, 1 P. A. S. Walden, 1 C. 
R. K. Mursh, 1-P: P. H. Walker, 1 P. 

FE. -G: Jackson, 1 P: R. A. Weaver, 5 P. 

R. W.. jones, 1.2. H. Wilson, 1 P. 

R. B. Keeler, 2 P. H. G. Wolfram, 1 P. 

S. M. Kier, 2 P F. C. Woodside, 1 P. 
W. A. King, 1 P A. S. Zopfi, 1 P., 1 C. 
Gj. Rork- 1 e C.B: Young; PP: 

H. 


J. Knollman, 3 P. 
Footnote: P = Personal Membership; C = Corporation Membership. 


ALLOCATION OF CERAMIC WORK IN FEDERAL BUREAUS 


Resolutions 


Adopted by the Board of Trustees of the AMERICAN CERAMIC SOCIETY, being an 
expression of the views of its members based on their understanding of the present allo- 
cation of ceramic work in the federal bureaus: 
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WHEREAS: 


1. For purposes of economy and efficiency the Bureau of Mines and the Mineral 
Resources Division of the U. S. Geological Survey have been transferred from the 
Department of the Interior to the Department of Commerce; and 

2. Both the Bureau of Standards and the Bureau of Mines have extensively 
equipped ceramic laboratories and have organized ceramic research personnel, each for 
distinctly different purposes, with different viewpoints and differént methods; and 

3. The work of the Bureau of Standards primarily is standardization and specifi- 
cation of properties, qualities and form of ceramic materials and products, and simplifi- 
cation in products, which work is extensive in scope and is needed by the industries 
and is possible of prosecution only in a central national laboratory representing alike 
the interests of producers and users of ceramic materials and products; and 

4. Incidental to the studies on known ceramic materials and products there is 
need for determinations of fundamental facts and data, which determinations can most 
effectively be made by those who are working on specifications and standardization and 
in a central national laboratory.such as the Bureau of Standards, where collaboration 
of investigating scientists in allied lines may readily be obtained; and 

5. The Bureau of Mines has laboratory facilities and systems for plant investiga- 
tions by field stations in the mining, beneficiation and utilization of ceramic minerals 
and other materials of the earth now used or possible of use, which investigations are 
of importance to all ceramic industries alike and to the nation’s progress generally, 
because of the use of: ceramic’ products in most of the nation’s manufacturing; and 

6. The beneficiation and industrial possibilities of ceramic raw materials and es- 
pecially the finding of materials which will give greater economy in the industries and 
homes can best be done through field stations, unified and codrdinated through a 
national research organization which represents alike the interests of, and which can work 
in close coéperation in the field with, the land owners, miners, producers and prospective 
users; and 

7. The distinctive work done by the Bureau of Standards and the Bureau of Mines, 
with little overlap or duplication, on products and materials respectively, has been kept 
separate because of the inherent differences in the character of the problems and in the 
methods and the facilities for making industrial application rather than because of a 
desire to have two national bureaus engaged in ceramic research; and 

8. Work on standardization and specification of products and of the fundamental 
studies incident thereto by the ceramic division of the Bureau of Standards can’ most 
effectively be done in a central laboratory for it does not relate to processing; and 

9. ‘The work of the Bureau of Mines has been of such a character that it has been 
found effective to employ field stations (permanent and temporary) and laboratory cars 
thus economically, on a production scale, proving in plants of producers and consumers 
the availability and best methods of using materials; and 

10. Empirical or laboratory scale trial production can be trusted only as indicative 
and rarely as final evidence of the availability and best method of using ceramic ma- 
terials, hence the type of investigations that have been made by the Bureau of Mines 
could not have been so successfully made and proved in a central national laboratory; 
andos: 

-11. A single firm or group of manufacturers is not willing alone to finance such 
development work and plant proving as has been done by, and in codperation with, 
the Bureau of Mines except that the information obtained be kept secret and not made 
available to ceramic manufacturers generally; and 

12: There are:'so many uses of materials and methods of processing which are of 
equal value directly to all kinds of ceramic manufacturing and indirectly to the manu- 
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facturers who are dependent on ceratnic materials that it is in the interest of national 
economy and industrial progress generally that a national bureau shall be conducting 
researches and proving its findings in the field and in the plants and making public the 
facts discovered; and 
13. State universities throughout the nation have provided and to a larger extent 

will provide buildings, fixed equipment, light, heat, power and maintenance, and will 
make available the use of their several laboratories which are as diversified and as well 
equipped as a national central laboratory would be, and these universities make possible 
the collaboration of scientists and technologists from their instructional and research 
staffs, and provide graduate student fellowships, which annual expenditure in the case 
of Ohio State University now amounts to over $10,000; and 

14. The maintenance of field stations by the federal government jointly with 
state universities in districts where ceramic materials occur or where they have the largest 
probable industrial use is in accordance with Secretary Hoover’s idea of encouraging the 
several states to assume the cost burden of their industrial development and of encourag- 
ing the industries to finance more directly their industrial researches; and 

15. Stations located at state universities will result in codrdination of the ceramic 
work of the federal bureau and of the university experiment stations thus giving national 
scope and benefit to ceramic research financed to a large extent by the states and in- 
dustries; 


Therefore, be 1t resolved: 

That the AMERICAN CERAMIC SocIETY support Secretary Hoover whole heartedly 
in such of his plans for simplification and economy as do not involve curtailment nor 
abandonment of the general scope of the ceramic investigations now in progress in the 
Bureau of Standards and the Bureau of Mines. 

To this end the following recommendations are urged for consideration. It is 
recommended: 

First, that the work now being done by the Bureau of Standards on products and 
that by the Bureau of Mines on materials be continued apart and distinct as separate 
phases of the ceramic investigations; 

Second, that the ceramic laboratories at Columbus and Pittsburgh and the plant 
and field contacts be continued and enlarged as the work in hand may require; 

Third, that facilities be maintained so that the laboratory investigations on ceramic 
materials may be proved in the field and in industrial plants by Federal Bureau men, as 
is now being done by the Bureau of Mines; and 

Fourth, that simplification and economies in the administration and direction of 
this work be carried as far as practicable without limiting the type of work now being 
done and that unification of control be provided so that unnecessary duplication of 
effort may be avoided, but not to the extent of materially changing the purposes or 
the character of the investigations now being carried on in both Bureaus. 


Be it resolved further: 


That copies of these resolutions be sent to Secretary Hoover and that they be 
published in the Journal, 
In behalf of the Board of Trustees, 


E. Warp TILLOTSON, President. 
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LOCAL SECTION NEWS 


Baltimore-Washington Section, Dec. 5! 


The second meeting for the 1925-26 season of The Baltimore-Washington Section 
of the AMERICAN CERAMIC SOCIETY will be held in Washington on Saturday, Dec. 5, 
1925. 

The meeting will open at 3:00 P.m., at room 237 Industrial Building, Bureau of 
Standards, where an inspection trip will be made of the industrial laboratories of the 
Bureau. Following the visit to the Bureau, the regular dinner will be served at 6 o’clock 
at the Lee House, 15th and M Streets, N. W., after which Dr. Brown, Assistant Director 
of the Bureau of Standards, will address the meeting. 


Chicago Section, Dec. 10? 


The officers of the Chicago Section announce that a meeting of the Section is being 
planned for Thursday evening, December 10, and is to be held in the rooms of the 
Chicago Engineers’ Club, 314 South Federal Street, Chicago. It will begin with a 
dinner at 6:30 p.m., after which a very interesting program will be presented. 

W. A. Darrah, who will be remembered as having presented a very interest- 
ing paper at Columbus on “The Vitreous Sanitary Ware Industry’’ will present 
a paper which will be of particular interest to enamelers inasmuch as it will deal with 
furnace installation for such. His paper will be illustrated by slides. 

In addition to Mr. Darrah’s presentation there will be others and, although this 
notice is addressed to members of the SocrEry, we want anyone in any way connected 
with the ceramic industry to feel that this invitation is extended to them, also. 


Meeting of the St. Louis Section, Nov. 6? 


The meeting of the St. Louis Section was held at this time to take advantage of 
obtaining speakers from the National Brick Manufacturers Association who were as- 
sembled in St. Louis for their annual meeting. F. KE. Bausch, Chairman, called the meet- 
ing to order. 

A. V. Henry, Head of the Department of Ceramics, Georgia School of Technology, 
and B. M. Hood, of Atlanta, Georgia, were the chief speakers of the evening. Dr. 
Henry treated on the function of the technical ceramic schools and dealt in particular 
with the establishment of a Ceramic School in Missouri, what such a school would mean 
to the industry of the state and how it should be organized. Dr. Henry brought out 
the advantages of a school located at an institution such as Washington University 
which is an endowed one, as compared to a location at a State School, such as Rolla, 
which is dependent upon legislative appropriation. Further emphasis was placed 
upon the advisability of the ceramic school being located in the heart of the industry 
such as St. Louis is. 

Following Dr. Henry’s talk, round table discussion was held, a great many par- 
ticipating in this discussion. A number of graduates from Rolla were present and they 
dealt upon the advantages of a ceramic school in conjunction with an institution which 
teaches mining and metallurgy. 

Prof. McCourt, Dean of the Engineering School, Washington University, was also 
present and spoke of the work of the University, and of their willingness to codperate to 


1D. H. Fuller, Secy. 
2'W.V. Knowles, Chairman. 
31. C. Hewitt, Secy. 
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the fullest extent in any movement that might result in the establishment of a ceramic 
course. 

Mr. Hood gave a particularly interesting and instructive review of the possibil- 
ities of the ceramic industry in the South, also relating the means that were used in se- 
curing a Ceramic School for Georgia. Mr. Hood has a wide number of interests in the 
clay working industry in that State, and is the man who is responsible for bringing 
about the establishment of the Ceramic course at the Georgia School of Technology. 

We were also fortunate in having with us at this meeting Jacob Stocke, Jr., Presi- 
dent of the National Brick Manufacturers Association, J. W. Sibley, Treasurer, and 
Theo. A. Randall, Secretary. These gentlemen expressed their desire to codperate in 
every way possible with the AMERICAN CERAMIC SOCIETY, bringing out the point 
that the men in all lines of the ceramic industry did have mutual problems. 

H. A. Wheeler replied in behalf of the Local Section expressing the hope that the 
AMERICAN CERAMIC SocrEty and the National Brick Manufacturers Association would 
again resume their policy of meeting at the same time in the same city at least every 
other year. Mr. Wheeler also related some points relative to the formation of the 
AMERICAN CERAMIC SOCIETY, bringing out the fact that the National Brick Manufac- 
turers Association is, in reality, the parent organization. 

At the close of our meeting a rising vote of thanks was given to Mr. Hood and Dr. 
Henry for their codperation. 

There were 34 present at the meeting, consisting of 15 visitors and 19 members, 
as follows: 


VISITORS 

H. C. Penfield, Bowery Savings Bk., N. Y. City F. M. Poole, Tulsa, Okla. 
W. T. Bussell, Brazil, Ind. W. H. Merkel, Kansas City, Mo. 
A. P. Potts, Brazil, Ind. W. J. Becker, St. Louis, Mo. 
A. V. Henry, Atlanta, Ga. B. M. Hood, Atlanta, Ga. 
W. F. Demuth, New Philadelphia, Ohio Mr. Kraus, Philadelphia, Pa. 
E. C. Enler, South Milwaukee, Wis. M. W. Blair, Terra Haute, Ind. 
J. R. Grout, Jr., Danville, Il. Prof. McCourt, St. Louis, Mo. 
J. R. Green, Indianapolis, Ind: 

MEMBERS (St. Louis Local Section) 
C. B. Kentnor, Jr. H. W. Weber 
M. Epstein C. S$. Haupt 
J. B. Lyon W. H. Weber 
A. W. Buckingham Miss M. Regnier 
A. F. H. Seelig F. E. Bausch 
H. A. Wheeler R. C. Gosreau 
W. D. Thompson F. S. Markert 
L. H. Blue E. O. McFadden 
John W. Rogers L. C. Hewitt 


August Vollmer, Jr. 


PERSONAL NOTES 


R. L. Frink who has recently been located in Dairen, Manchuria, with the South 
Manchurian Railway Co., has returned to Lancaster, Ohio. 

J. R. Green has moved from Evanston, IIl., to 215 E. New York St., Indianapolis, Ind. 

F. P. Hall, formerly at the Massachusetts Institute of Technology, has recently 
become associated with the Standard Oil Co. of New York City as Research 
Chemist. 
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J. B. Krak, Technical Editor of The Glass Industry, Jamaica, N. Y., has removed 
to 334 First St., Niagara Falls, N. Y. 

James W. Moncrieff has moved from Stockton, Calif., to 1812 Pearl St., Alameda, 
Calif. 

A. Nugent Ragland who has been associated with the Perth Amboy Tile Co., Perth 
Amboy, N. J., has moved to 2232 Sherman Ave., Evanston, IIl. 


NOTES AND NEWS 


ST. LOUIS ENAMELERS’ CLUB 


A meeting of the St. Louis District Enamelers’ Club was held at Belleville, Ill., 
Nov. 24, 1925. ‘[wenty-one members were present. 

Adam Karr of the Karr Range Company of Belleville gave an interesting account 
of his recent trip through Europe where he spent three months. Mr. McFadden of the 
same Company read an excellent paper on spraying. 

The officers of this Club are C.S. Haupt, President, 
E. A. Eigenbrot, Secy.-Treasurer and A. E. Krebs, 
’ Vice-president. 


THE BEGINNING OF CERAMIC INVESTI- 
GATION BY FEDERAL GOVERNMENT 


Credit for the first special division in a federal 
bureau belongs very largely to J. A. Holmes, the first 
director of the Bureau of Mines. He engineered the 
legislative bill and made provisions for carrying into 
effect the proposals contained in resolutions adopted 
and championed by the AMERICAN CERAMIC SOCIETY. 
We are pleased to have the privilege of acknowledging 
the obligations of ceramic people generally to Dr. 


Holmes. 
J. A. HoLMES 


DR. TURNER, NEW DIRECTOR OF BUREAU OF MINES 


Scott Turner, of Lansing, Michigan, was recently appointed director of the federal 
Bureau of Mines to succeed H. Foster Bain, now Secretary of American Institute of 
Mining and Metallurgical Engineers. Dr. Turner is a mining engineer of international 
reputation. He received his A.B. degree from the University of Michigan in 1902 and 
his B.S. and E.M. from the Michigan College of Mines in 1904. For many years Dr. 
Turner held positions in milling and mining companies in the western states, as assayer, 
examining engineer and field work. For a short while he was assistant editor with Tab: 
Rickard of Mining and Scientific Press of San Francisco. 

From 1905-06 Dr. Turner was superintendent of the San Pablo Gold Mining 
Co., and Pontiac-Panama Co., Province of Veraguas, Panama, and in 1908 he was as- 
sociated with IT. A. Rickard in Dawson, Fairbanks and Nome, Alaska. In 1911 he 
was directing field work in tin mines at Cornwall, England, and 1914 located in Spits- 
bergen in field work for J. M. Longyear of Boston. From 1911-16 he was agent for the 
Arctic Steamship Co., and during the two years succeeding he was in charge of field 
work in Peru, Bolivia and Chile. In 1919 he became construction engineer for the 
Mining Corporation in Canada (Toronto) and in 1921 he became associated with the 
U. S. Bureau of Mines as construction engineer. 
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For five years Dr. Turner opened and operated coal mines at 79° 13’ N. Lat. on the 
Island of Spitsbergen. ‘This island is 825 miles north of the Arctic Circle on No Mans 
Land. Here he claimed and maintained possession of 600 square miles under the pro- 
tection of the American flag. 

He is the author of many articles for the technical press. During the War he served 
as military lieutenant, senior grade, U.S. N. R. F., April, 1918 to January, 1919. Heis 
a survivor of the S. S. Lusitania which was sunk by a German submarine on May 5, 
1915. Dr. Turner is a member of the American Institute of Mining and Metallurgical 
Engineers and the Canadian Institute of Mining and Metallurgy. 


PROGRAM OF SECOND ANNUAL MEETING 


Ohio Ceramic Industries Association 
(November 20 and 21, 1925) 
Friday Afternoon—November 20—1:00 p.m. 

“The Ceramic School at East Liverpool,’’ by Kenneth Smith. 

“‘Ceramic Extension Service for Ohio,” by Arthur S. Watts. 

“The Organization of Agricultural Engineering Research through the Federal and 
State Agencies,’ by Professor G. W. McCuen, Ohio State Agricultural Engineering 
Department. 

“The Codperative Policies of the State Board for Vocational Education,” by E. L. 
Heusch. 


Saturday Morning—November 21—9:00 a.m. 


“The Reorganization of Ceramic Research under the Federal Government and 
What It Means to the Ohio Industries,” by R. C. Purdy. 


“The Utilization of State Facilities by the Ceramic Industries,” by A. V. Bleininger. 


“The Necessity for Organized Plans by the Ceramic Industry before the State Can 
Provide Codperative Aid,’’ by Dean E. A. Hitchcock, College of Engineering, Ohio 
State University. 


JAPANESE CERAMIC SOCIETY 
By S. Konpo 


The growth of the Japanese Ceramic Society was retarded not only by the War but 
by the earthquake in the Tokio district in 1923. 

This Society, however, is showing a slow but steady 
progress in the quality of the contents of the Journals. 

The officers have exerted themselves to the utmost 
for maintaining its status quo, also for its expansion in 
coming years. Open lecture-meetings were held every 
year in spring and autumn by its head-office in Tokio 
as well as its branches in Kioto, Osaka and Nagoya. 
The Standing Committee is now planning the third 
ceramic exhibition which will be held for three weeks in 
December in Tokio. 

The management of the Society is vested in the 
Standing Committees with three Directors, who are 
elected every year by the members of the Society. 
At present, O. Umeda is the Chief-director, K. Ishikawa, KENTARO KANEKO 
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the Vice-Chief-director and S. Kondo the Director of Editing. Chief-directors in recent 
years were: 1922, J. Kumazawa, 1923, S. Kondo and 1924, R. Shibata. Vice-Count 
K. Kaneko, former Minister of Agriculture and Commerce and now a Privy Councillor, 
has long been elected the President. 
The membership figures follow: 
Honorary Supporting Ordinary 
March 31, 1922 14 1376 
March 31, 1923 18 1406 
March 31, 1924 18 1374 
March 31, 1925 18 1858 


See ee ee ee Ee te eee ee ee ee 


NOTES FROM CERAMIC SCHOOLS 
ALFRED UNIVERSITY 


By C. F. Binns 


The registration at Alfred this year reflects not only the large increase in enrollment 
experienced by nearly all colleges this fall but evidently a special interest in the subject 
of ceramics as demonstrated by the large number in the entering class. The registration 
figures follow: 

Women Total 
Graduates 1 
Seniors 16 
Juniors 31 
Sophomores 31 
Freshmen 
Specials 


TOTALS 


The ceramics school building, designed for 80 to 100 students, has been crowded to 
capacity the last few years notwithstanding the fact that the Department of Chemistry 
was forced to move to one of the college buildings so as to leave the space for laboratory 

work in ceramics. With 151 students now taking ce- 
ramic courses conditions are such that an immediate 
addition to the building is absolutely necessary. 

The New York State Legislature has been asked 
for three years to grant an appropriation of $60,000 
for building and $15,000 for additional equipment. 
Their refusal means that a limitation must be placed 
on the enrollment. ‘There has been no increase in the 
faculty although the number of students continues to 


grow greater every year. 
Arthur H. Radasch, who 
Arthur H. Radasch has been appointed to succeed 
A. I. Andrews as Professor of Ceramic Engineering at 
Alfred University, graduated from the Massachusetts 
Institute of Technology with the degree of Bachelor 
of Science in Chemical Engineering. From 1920 to 
1921 he was instructor of Industrial Chemistry and 
ARTHUR H. RADASCH Chemical Engineering at Harvard College and North- 
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eastern College and was also connected with the Division of Industrial Codperation 
and Research at M.I. T. In the summer of 1921 he was an instructor in Industrial 
Chemistry at Massachusetts Institute of Technology. In the fall of 1921 he came to 
Alfred as Professor of Chemistry in the New York State School of Clay Working and 
Ceramics. He has therefore had four years of association with this school before 
assuming his present duties. 

Graduate of M. I. T., 1918, S.B. in Chemistry. Graduate 
Donald W. McArdle of Lowell Institute 1922 (Mech. Eng.). Two years graduate 
work M. I. T. (Chem. Eng.). After four years in chemical manufactories, spent three 
years at Boston University as instructor and assistant professor and is now located at 
Alfred. 


GEORGIA SCHOOL OF TECHNOLOGY 


By A. V. HENRY 


The Department of Ceramics, Georgia School of Technology, has entered its second 
year with two students in their junior year and ten in their sophomore year. 

Since it was felt that any engineering department must have the codperation of the 
industry to gain maximum success, a Codperative Course in Ceramics is being given 
this year in addition to the regular four year course. Tenstudentsare enrolled. In this 
course, a student alternates monthly in the school and a particular ceramic industry. 
Indications are that the Codperative Course will be given enthusiastic support by the 
southern ceramic manufacturers. : 

During the past year the Department entered into a codperative agreement with 
the Central of Georgia Railway to further study the sedimentary kaolins of Georgia. 
Two major subjects are being investigated, the first of which is ‘““The Refining and 
Blending of the Sedimentary Kaolins of Georgia’’ and the second, ‘‘The Use of Georgia 
Clays in Saggers.”’ ‘The investigation is expected to continue for at least one year. 
W.H. Vaughan who received his degree of Master of Science in the Ceramics Department, 
University of Illinois last year is now engaged in this work. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


By S. W. STRATTON 


It has been announced that a course in Ceramic Engineering will be introduced at 
the Massachusetts Institute of Technology at the beginning of the next academic year. 
The personnel is being selected and provisions are being made for housing and general 
equipment. 


IOWA STATE COLLEGE 
By Pau E. Cox 


The Department of Ceramic Engineering at Iowa State College has 30 men enrolled 
for the four year course and additionally handles the ceramic engineering work for 50 
young women who work in modeled pottery in the department under the direction of 
Miss Mary L. Yancey. ‘These young women are enrolled in other departments of the 
College. 

At Ames nearly all ceramic engineers are converts from other departments, so that 
we have one freshman and one graduate student, with 28 others in between, 7 of them 
being seniors. Most preps have never heard of ceramics and so come for radio, The 
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freshman year is planned to be elastic enough to allow a change of course without loss 
to the student. 

There are no new facilities of any importance for teaching work though a group of 
senior students are working on special problems and two or three small bits of equip- 
ment have been built from their ideas. These jobs are interesting because they are 
initiative developers. 


All Ames graduates from the department write of enjoyment in ceramic work, 
and one man came in and spent the time here rubbing it in on his brother who is engaged 
in teaching electrical engineering. The ceramic man is working in enameled metal 
and twits his brother by telling him that in ten years the ceramic graduate can expect 
to be ready to start his own plant while the electrical engineer may expect to still have 
a salaried job with a corporation inthe same time. Lately the department placed a man 
from another department since no ceramic men were available. 


NORTH CAROLINA STATE COLLEGE 


By A. F. GREAVES-WALKER 


I. General 1. Students registered for 1925-26: 10 freshmen, 9 sophomores, 1 junior. 

2. The appointment of George R. Shelton as assistant Professor of Ceramic 
Engineering has already been announced in the Bulletin. 
| The new ceramics building will probably not be completed until the latter part of 
the winter term, although the classrooms, office and chemical laboratory will be ready 
for occupancy in about 80 days. Much of the equipment is on hand or arriving. At 
least half of this equipment, while useful for the students’ laboratory work, is to be de- 
voted primarily to research and experimental work in connection with the development 
of the ceramic industries in North Carolina and in the South. 

3. The Department is carrying on a codperative research project with the North 
Carolina Department of Conservation and Development to determine the commercial 
value of the shales of North Carolina. The Department of Conservation and Develop- 
ment is carrying on the geological end of the project. 

4. ‘The research projects in progress are: 


(a) A study of the structural clay products plants of North Carolina to determine 
the improvements that can be made in product and equipment. This project has been 
under way for a year and is almost completed. 


ee ~ = = 
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(b) A study of North Carolina to determine its shale resources and the determina- 
tion of the commercial uses to which the shales can be put. 

(c) The investigation of the pyrophyllite deposits of North Carolina to determine 
their value for refractories manufacture. 

5. A student branch of the AMERICAN CERAMIC SocIETy is holding monthly 
meetings in which a great deal of interest is being taken. 

The department of Ceramic Engineering at North 

Il. Short Course in Carolina State College, Raleigh, N. C., announces the second 


panel and annual Short Course in Clayworking and Ceramics, which 
CEOmICs will be given at the College, January 18th to 27th, 1926, 
inclusive. 


The course has been increased in scope and will this year cover nine days instead 
of six as was the case last year. Lectures will be given in the following subjects, by 
members of the faculty of the departments of Ceramic Engineering, Mechanical En- 
gineering, Electrical Engineering, Architectural Engineering and Business Administra- 


tion. 


1. Chemistry of Clays 8. Fuel and Fuel Economy 

2. Origin and Properties of Clays 9. Steam and Steam Power 

3. Prospecting and Sampling 10. Boiler Feed Water 

4. Mining of Clays 11. Electric Motors and Their Uses 

5. Dies and Auger Machines 12. Care and Maintenance of Machinery 
6. Driers and Drying 13. Business Principles 

7. Kilns and Firing 14. The Use of Brick in Buildings. 


The course deals with the principles underlying the work of managers, superinten- 
dents, foremen, burners and others engaged in the brick, hollow tile and sewer pipe 
industries. A common school education will suffice as preparation for the course. 

Last year thirty students representing nineteen states enrolled in the course. A 
larger enrollment is expected this year. The new Ceramics Building at the College will 
in all probability be completed before the course opens. 

The course will be open to all those interested, whether residents of North Carolina 
or not. No fee will be charged. A bulletin covering the course will be issued in De- 


cember and will be sent on request. 
A. F. Greaves-Walker of the North Carolina State 


ae ee ondence College, Raleigh, N. C., announces that a new correspondence 
ee | ne course in Ceramic Engineering designated as Cer. E. 210A, 

namelists “Enamels and Enameling,” isnow ready. ‘This course covers 
the subject of enameling on iron and steel in a very thorough manner and is designed 
especially to give technical training to the non-technical enamelist in simplified terms and 
formulas. 

The course begins with an assignment of the chemical terms and the chemistry of 
the industry, which is followed by assignments on raw materials; calculation of melted 
weights and percentage composition; classification of enamels for cast iron; classifica- 
tion of enamels for sheet steel; coefficients of expansion of enamels; chipping, crazing, 
fish scaling; method of calculating coefficients of expansion; relation between chemical 
composition and physical properties; mixing, melting, drying and grinding apparatus; 
preparation of iron and steel and types of furnaces. 

The course will be under the supervision of George Reed Shelton of the Ceramic En- 
gineering faculty. The registration fee is $7.50. Three college credits are granted upon 
satisfactory completion of the course. 

Bulletin and registration blanks may be obtained by addressing Frank Capps, 
Director of College Extension, North Carolina State College, Raleigh, N. C. 
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OHIO STATE UNIVERSITY 


By A. S. Watts 


Registration 1925-26, according to College of Engineering records, 19 seniors, 27 
juniors, 45 sophomores, 37 freshmen (up to October 15). 

Note: Freshmen do not choose any department except by voluntary announce- 
ment, until the end of the first year. 
Samuel R. Scholes becomes a member of the faculty 


li ea aepe and will teach a special course in fine ceramics, dealing es- 
ope oy pecially with glass, as a portion of the senior laboratory 
assignment. 


The department has obtained new equipment consisting of a Palo Furnace, new 
ball mill room equipment for twelve men and new locker equipment for 20 men. The 
new humidity control drier installed by Proctor and 
Schwartz Company will make it possible to conduct 
investigations in problems of drying not heretofore 
possible. 

Three post graduate researches are in progress hav- 
ing the following subjects: 

1. “Further Study of the Heat of Summation of 
Ceramic Bodies.’”’ (Codperation with Bureau of 
Mines.) 

2. “Eutectic Study of the Alkali and Lead Barrow 
Silicates and Alumina.” 

3. ‘The Influence of Composition on the Specific 
Gravity of Some Industrial Glasses.”’ 

; Mr. Westendick, instruc- 
Frank Westendick tor in the Department of Cer- 
amics, was born at Louisville, Ky., 1891. He followed 
the electrical profession until 1911 from which time 

F. C. WESTENDICK until 1923 he was associated with social service work. 

He entered at Ohio State University in 1920 and was 
graduated from Ceramic Engineering College in 1925, where he was student assistant 
during 1924-25. He worked for the National Fire Proofing Co. on drier trouble dur- 
ing the summer of 1924 and worked for the Windsor Brick Co. on gas firing problems 
during summer of 1925. 


PENNSYLVANIA STATE COLLEGE 


By J. B. SHaAw 


This department has started the year 1925-26 with a total registration of 18, sub- 
divided as follows: seniors 1, juniors 6, sophomores 7 and freshmen 4. One instructor 
was added to the department, Walter A. Preische, graduate of Alfred University to be 
employed in this capacity. The equipment has been materially increased by construc- 
tion of furnaces and purchase of considerable apparatus required in the department. 
The equipment at present is corisidered entirely adequate although, of course, if funds 
were available much more elaborate equipment might be installed. 

The department has been under some slight disadvantage owing to the fact that 
natural gas is not available for laboratory use but after some considerable experimenting 
it was found that this disadvantage has been entirely overcome and results are now being 
obtained with oil fuel as satisfactorily as can be obtained with natural gas. Ithas been 
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found that the difficulty incurred in using oil fuel results from the failure to filter properly 
the fuel, or the use of a low grade of fuel. The department at present is using kerosene 
oil which would be too expensive for commercial purposes but the difference in cost is 
negligible for the amount used in the laboratory and if furnaces are properly constructed 
and the equipment rightly controlled there is no difficulty in obtaining most any kind of 
furnace condition as regards oxidation or reduction of temperature that is desired. 

The Pennsylvania State Geology department and George H. Ashley have outlined a 
program to make a complete survey of the clays of the state. This work has been placed 
under the direct supervision of J. B. Shaw, Head of the Department of Ceramics at 
Penn State. Samples are now being collected which will subsequently be tested in the 
laboratory of the department. The work has been started on fire clay with particular 
attention being paid to flint fire clay. It is expected that this portion of the work will 
be completed within a year. 

The department of ceramics is meeting with enthusiastic support on the part of 
the manufacturers of the state which augurs well for its success. Numerous trips are 
taken by the students to manufacturing establishments where the students are given 
an opportunity to tie in the practical side of ceramics with the technical work which 
they receive in the department. 

The department at Penn State is taking full cognizance of the discussion now being 
carried on as a result of the efforts of the Committee of Education of the AMERICAN 
Ceramic Society and while no new courses are being added at present the work in the 
courses as listed is being somewhat modified with a view to laying more stress on Ceramic 
products than heretofore. It is felt, however, that the present curriculum at Penn State 
already recognizes the importance of the subject under discussion and in fact much 
of the work deals with properties, uses and testing of ceramic products. 


RUTGERS UNIVERSITY 


By GrorcE H. BRowN 


There are twenty-seven students enrolled in the Ceramics course at the present 
time. Walter I. Shearer, who has been associated with the department since 1923 
in the capacity of instructor and research assistant, has been appointed Assistant Pro- 
fessor of Ceramics. Geo. C. Betz, formerly with the New Jersey Terra Cotta Company, 
has been added to the staff in the capacity of Instructor and Research Assistant, while 
Wilbur R. Wyckoff, a graduate of the class of 1925, is serving as a research assistant. 

The department is codperating with the various ceramic plants in the State in the 
solution of their manufacturing problems. A new apparatus has been assembled and is 
being used in the measurement of the coefficients of expansion of refractory and other 
ceramic materials. Research work is being done with a view to ascertaining the value 
of pu determinations in the control of casting slips. A series of experiments in the use 
of Cornwall stone in vitreous bodies is now under way. 

The Rutgers Ceramics Club and Student Branch of the AMERICAN CERAMIC SOCIETY 
is holding regular monthly meetings. At the meeting on October 8, 1925, the following 
officers were elected for the 1925-26 season. President, Leonard Hepner; Vice-Presi- 
dent, D. Koch; Treasurer, G. Danskin; Secretary, John R. Kauffman. Leslie Brown 
of Lenox, Inc., Trenton, N. J., will address the Club on November 19th on the ‘“‘Manu- 
facture of Lenox Ware.’”’ His talk will be illustrated by a moving picture showing the 
processes of manufacture in detail. The Club has arranged to have talks by prominent 
ceramic men at each meeting. 


706- NOTES AND NEWS 


Recent graduates of the Ceramics Department at Rutgers University are employed 
in the following plants: 


Fraser B. Rhodes, Robertson Art Tile Co., Trenton, N. J. 

Geo. T. Morse, Enterprise White Clay Co., Philadelphia, Pa. 

N. Johnson Kent, The Johns-Manville Co., Manville, N. J. 

8. Habas, Instructor, Dept. of Chemistry, Rutgers University, New Brunswick, 
NET 

M. B. Catlin, investigative work in German ceramic plants. 

J. A. Plusch, inspector on tile for new Holland Vehicular Tunnel, Plant of American 
Encaustic Tiling Co., Zanesville, Ohio. 

Clinton R. Kennaday, Woodbridge Ceramic Corp., Wsodinides NEE 

L. R. Squier, New Jersey Terra Cotta Co., Perth Amboy, N. J. 

H. T. Cunningham, The Carborundum Co., Perth Amboy, N. J. 

Rodney T. Rouse, Golding Sons Co., Trenton, N. J. 
C. Edwin Prentice, Sayre & Fisher Co., Sayreville, N. J. 


UNIVERSITY OF ILLINOIS 


By C. W. PARMELEE 


The eighty-eight who are registered in ceramics at the University of Illinois, 
1925-26 may be classified as follows: 


Seniors 12 
Juniors 21 
Sophomores 27 
Freshmen 25 


Graduate 


TOTAL, 


New teaching and experimental facilities secured this year are (1) three furnaces 
given to the department by the Illinois Gas Manufacturers Association, (2) Carrier 
Ejector Processing Cabinet and (3) Grinnell Drier. 

Coéperative research is being conducted on (1) electrical porcelain and (2) power 
plant refractories and gas machine refractories. [his research is carried on with 
certain utilities companies of North Illinois and this department. 

Other research problems in progress at this time are (1) An investigation of firing 
conduct of certain Illinois shales, (2) An investigation of hard finish plaster, (3) An 
investigation of drying of clay ware. 

Our graduates of June, 1925 are located with the following firms: 

Abney, Charles L., Columbus Brick and Tile Co., Columbus, Ga. 

Bopp, Harold F., 305 Main St., Dundee, Ill. 

Bradley, Richard S., A. P. Green Fire Brick Co., Mexico, Mo. 

Fels, Clarence G., Atlanta Terra Cotta Co., Perth Amboy, N. J. 

Foster, Edwin S., 1090 Peralta Ave., Berkeley, Calif., N. Clarks and Sons. 

Grigsby, Chester E., Department of Ceramic Engineering, University of Illinois, 
Urbana, Ill., Refractories Research. 

Grout, Jack R., Jr., Acme Brick Co., Danville, Il. 

Halloin, William G. 

Innes, David H., Zwerman Company, Robinson, III. 

Lampe, Chester E. 
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MeNair, Francis G., 75 N. Batavia Ave., Batavia, Ill. 

Parmelee, C. Everett, Pittsburgh Plate Glass Co., Crystal City, Mo. 

Schroeder, George C. 

Vaughan, W. Harry, M. S. in Ceramic Engineering, Georgia School of Technology, 
Atlanta, Ga. 

Whitney, W. Percy., Lancaster Brick Co., Lancaster, Pa. 

The University of Illinois announces a Short Course in 
Clay Working and Enameling to be given January 11 to 23, 
1926. 

The course is designed to meet the requirements of 
practical men. It will deal with the principles underlying the work of managers, 
superintendents, foremen, burners and others who may be concerned with the manu- 
facture of ceramic products. 

A common school education will suffice as preparation for the course. No fees are 
required, but a contribution of one dollar toward the expense of printing leaflets neces- 
sary in certain courses is to be made by each person upon registration. 

The course of instruction will include lectures, laboratory work and informal dis- 
cussions. Besides the members of the staff of the Dept. of Ceramic Engineering and 
members of the Engineering and other faculties of the University of Illinois, it is expected 
that M. C. Booze of Mellon Institute, Pittsburgh, Pa., R. R. Danielson of the A J. 
Lindemann and Hoverson Co., Milwaukee, Wis., and A. S. Watts, Head of the Dept. of 
Ceramic Engineering of Ohio State University, will assist. 

Programs may be had upon application to the Department of Ceramic Engineering, 
University of Illinois. 


Short Course in 
Ceramics to be 
Given in January 


UNIVERSITY OF SASKATCHEWAN 
By W. G. WoRCESTER 


We have four students in the third year, none in the fourth year and as to how many 
in the first and second years we have no means of knowing, owing to the fact that they do 
not register as ceramic students until the beginning of their third year. 

As to new teaching and experimental facilities, I am pleased to say that our new 
quarters are rapidly nearing completion. We expect to be in them by the first of the 
year and will have at our command twice the space we formerly had as well as much new 
equipment that we could not place in the old quarters owing to lack of space. 

We are not conducting any research work largely in that the time of the department 
and myself is being taken up with the solving of industrial problems and in the assisting 
of new development as well as conducting a survey of the Saskatchewan ceramic ma- 
terials. 

As to our graduates, I am pleased to state that our first men turned out are holding 
positions, one with the Evens and Howard Refractories Plant at St. Louis and the other 
with the Ontario Sewer Pipe Company at Toronto. Both men I am told are doing very 
well. 


UNIVERSITY OF TORONTO 
By R. J. MONTGOMERY 
The ceramic work here is-open to 4th year students as an option in the School of Ap- 
plied Science. The students taking the work this year give about three-quarters of their 


time to it, including their thesis.. We are hoping next year to extend the work to go 
beyond the one year, as it is rather difficult to cover general lectures and advanced labo- 
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ratory work the same year. ‘Three students are registered this year. Two of them are 
4th year chemical engineers, specializing in ceramics. The third man is in the gradu- 
ate school, having graduated last year in geology and specializing this year in non- 
metallic minerals. 

In regard to equipment, we are gradually getting together the usual laboratory 
outfit; nothing special so far has been obtained. 

In regard to codperative research and other departmental work, we are hardly far 
enough along yet to be doing anything along that line. The local clay manufacturers 
are submitting samples for our study, and that is about as far as we have gone as yet. 

These notes are rather meager, but a new department cannot furnish very much. 
I hope that next year we will have more activities to report upon. 


UNIVERSITY OF WEST VIRGINIA 


W. A. Koehler was ap- 
W. A. Koehler pointed head of the Ceramics 
Division of the Chemical Engineering Department 
at the University of West Virginia, Morgantown, 
W. Va., in 1924. Dr. Koehler received his B.S. degree 
in Chemical Engineering at the University of Wisconsin 
in 1919 and the following year was assistant in that 
department. During 1920-21 he was research chem- 
ist with the Carborundum Company and 1922 took his 
master’s degree in ceramic chemistry at the University 
of Illinois where -he was a scholar. He received a 
scholarship at the University of Wisconsin where he 
studied colloid chemistry under Svedberg and took his 
Ph.D. in physical chemistry in 1924. Dr. Koehler 
W. A. KOEHLER states that West Virginia offers a large field for techni- 

cally trained men in ceramic lines. ‘‘The state contains 

80 glass plants employing 14,760 people; 21 potteries employing 4600 people; with 
1300 distributed among enameling plants, brickyards and structural tile plants.’ 


UNIVERSITY OF WASHINGTON 


By HEWITT WILSON 


The department of ceramic engineering at the University of Washington, Seattle 
has 6 major students in ceramics and 4 minors. The minors are those who will get their 
degree in other departments but are taking practically all the ceramic courses. Of this 
group of 10, 5 are graduate students, 4 are seniors and one is a junior. 

We have our usual codperative research work in progress with the Northwest Ex- 
periment Station of the U. S. Bureau of Mines. The subject of investigation this year 
is a study of the whiteware materials of the Pacific Northwest, including the kaolins 
of Eastern Washington and the feldspars from various sources. Roland Clark, one of 
the Bureau of Mines fellowship men and a graduate of the New York School of Ceramics, 
is designing and operating a new type of clay washing apparatus for the purification of 
these white firing clays. 
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Hewitt C. Fearn, graduate student from Columbia University and holder of a 
Bureau of Mines fellowship, is designing a humidity drier for research work with the 
clays of southwest Washington which have been giving trouble in drying. 

Henry N. Baumann, graduate student from the University of Washington and 
holder of the third Bureau of Mines fellowship is working with Thomas E. Nicholson, 
senior, in testing the efficiency and obtaining a heat balance for wood fired periodic kilns, 
coal fired Hoffman continuous kilns, terra cotta muffle kilns and sewer pipe kilns. 

Hobart R. Goodrich, senior, is developing a spalling test for fire clay brick using 
the loss in strength after thermal shock as the indicator. Thad O. Smith, senior, is 
testing local sands and quartz rocks for possible glass sands. 

Other research work which is being carried on in the department includes the de- 
velopment of a test for plaster of Paris (pottery molding plaster), and some experiments 
in codperation with the Pacific Northwest Section of the Common Brick Manufacturers 
Association to eliminate the scumming effect of the gypsum in Portland cement mortars 
for brickwork. 


CERAMIC NIGHT SCHOOL AT EAST LIVERPOOL 


Registration for the East Liverpool Ceramic Night School opened on Monday 
evening, November 26. Kenneth M. Smith, Director, is to be in charge of this work and 
talks were made by A. V. Bleininger of the Homer-Laughlin China Co., Newell, W. Va., 
and EH. L. Heusch, State Superintendent of vocational training. 

An outline of the course includes practical studies such as mechanical drawing, shop 
arithmetic, physics, chemistry and ceramics. 

The subjects are presented in a simplified form so as to make them readily under. 
standable to the potter or student who may not have had any previous training in these 
branches. Progress will be made slowly so as to give each registered student opportunity 
to lay satisfactory foundations in his work. The members of the teaching corps from 
Director Smith down, wish to have it emphasized that they will be there to help and not 
to embarrass anybody; and therefore they respectfully request any workman in the shop 
who is ambitious to increase his knowledge respecting the theoretical or practical sides 
of the ceramic industry to register. The first course will run for twelve weeks. 


DR. BINNS LECTURES AT METROPOLITAN 


Charles Fergus Binns, Director of Ceramics at Alfred University is engaged in a 
series of lectures on pottery at the Metropolitan Museum of Art. Four of these were 
presented in November on (1) Nature and properties of clay, (2) The shaping of clay 
ware from fluid, plastic and semi-dry material, (8) Kilns and firing, (4) Glazes and glaz- 
ing. 

‘The remaining two lectures will be given on December 4 and 11, respectively, the 
first on “Technical Types as Illustrated by Museum Specimens—Low Temperature Ware, 
Earthenware Faience.’’ The final lecture will be ‘“Technical Types as Illustrated by 
Museum Specimens—High ‘Temperatures—Stoneware and Porcelain.”’ 

This series is presented under the auspices of the Arthur Gillender lectures. 


W. E. S. TURNER HONORED BY THE GLASS INDUSTRY! 


An honor which will give pleasure to University colleagues and other friends in 
Sheffield, and to glassworkers throughout the country, has been conferred on Professor 


1 From the Sheffield Daily Telegraph, Oct. 19, 1925. 
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W.E.S. Turner of the University of Sheffield. In recognition of his services to the glass 
industry, Professor Turner has been made on honorary freeman of the Worshipful 
Company of Glass Sellers of the City of London. 

Professor Turner is the head of the Department of Glass Technology at Sheffield 
University. He was appointed to that position when the department was founded in 
1915, and has thrown himself with great energy and success into the development of 
the work, which has been of much value to the glass industry. He also took the leading 
part in the establishment of the Society of Glass Technology, of which he was at first 
secretary and has since been president. 

Last May the Court of the Company of Glass Sellers paid a visit to the Department 
of Glass Technology and the link which binds them to Sheffield will be strengthened by 
the admission of Dr. Turner to their freedom. The honor was conferred upon him at a 
meeting of the Court. Subsequently, he and Mrs. Turner were among the guests at 
the dinner to the Lord Mayor and Sheriffs in the Carpenters’ hall, and the Prime Warden 
of the Company in his speech made a reference to the work which Professor Turner was 
doing at the Department of Glass Technology. 


SOCIETY OF GLASS TECHNOLOGY 


The first meeting of the Society of Glass Technology for the Session 1925-26, 
was held in Sheffield on October 21, when the President, IT. C. Moorshead, delivered his 
Presidential Address on ‘‘The Glass Bottle Industry and Its Future Developments.” 

At the outset Mr. Moorshead pointed out that the comparative lack of definite 
knowledge of the structure and characteristics of glass and the means of controlling its 
manipulation with absolute certainty had to a large extent retarded the development of 
the mechanical phases of the industry. Yet the last quarter of a century had seen prac- 
tically a complete revolution in the manufacture of glass containers, and this period 
formed one of the most important epochs in the history of the glass bottle industry, 
economically, scientifically and commercially. 

About 1900 two ideas, totally different in principle, suddenly blossomed forth. One 
was Homer Brooke’s idea of feeding a machine with a stream of glass flowing by gravity 
from the furnace, the other was the application of the suction principle in feeding the 
machine, a process developed by M. J. Owens. From this time progress in the develop- 
ment of mechanical devices for glass manufacture had been rapid. With the develop- 
ment of automatic processes there had come a very great improvement in the character 
of all of the auxiliary plant and equipment, with the result that today many bottle manu- 
facturing plants were practically mechanically operated throughout. 

Future developments in the gravity process and in the suction process depended on 
different factors. The success of the suction process lay in its application to mass pro- 
duction, but it was not economically adaptable to the smaller units. With the gravity 
flow process it should be possible, on account of the comparatively simple auxiliary plant 
required for feeding, to produce articles more economically and at the same time to ob- 
tain the desired flexibility of operation. 

After dealing briefly with leers, including “‘heatless’’ leers, Mr. Moorshead went on 
to discuss furnace design, a subject which had been very much neglected. Properly 
coérdinated research work, exploring the problem thoroughly, would no doubt be 
rewarded with valuable information. In the firm belief in the feasibility of the principle 
of feeding and melting the batch at the same time and with a view to blazing the trail 
for future and more extensive research work, the United Glass Bottle Manufacturers, 
Ltd., were arranging to finance some experimental work based on the principles outlined 
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by Alex. Ferguson and described to the Society of Glass Technology in May, 1923. 
Details of the proposed experiments were given; the theoretical advantages claimed 
for the new process being (1) Smaller radiating surface per ton of furnace melting 
capacity, the ratio being approximately 2:1. (2) More intimate contact between the 
flame and the constituents of the batch. The first mentioned, however, depended upon 
(a) the feasibility of melting the batch, when pulverized and fed into the furnace in fine 
powder in the short time of passage through the flame; (6) the corrosive effects of the 
stream of melted glass on the side walls of the funnel shaped melting chamber, as well 
as the effect on the glass itself. In conclusion, the mechanical development of the 
bottle industry in the past 20 years had been little short of marvellous, and in mechan- 
ical efficiency was probably not surpassed by any other manufacturing industry. Never- 
theless, still further research was necessary to discover a formula from characteristics 
other than that with which they had to deal today. Further knowledge of the mechani- 
cal properties of glass would also assist in opening up new fields or markets which had 
heretofore been untouched, and considered outside of the domain of the glass manufac- 
turer. A discussion followed. 


PUBLICATION OF INTERNATIONAL CRITICAL TABLES 
Numerical Data of Physics, Chemistry and Technology 


In making the publication contract, the National Re- 
Announced by the A tore 

A search Council has reserved to members of scientific and en- 
National Academy i i ieti d to libraries and research laboratories 
of Sciences and the Mase eee ; ; 

; or a certain period, the right to purchase the volumes at 
National Research |, d f : 

Council of the e estimated manu oe cost. iS 

United S The work of compiling International Critical Tables was 
nite tates undertaken by the National Research Council at the request 

of the International Union of Pure and Applied Chemistry, with the endorsement of the 

International Union of Pure and Applied Physics, and under the auspices of the Inter- 

national Research Council. 

The material contained in International Critical Tables has been collected and 
critically evaluated by some 300 Codéperating Experts, including chemists, physicists, 
and engineers of the United States, Canada, Great Britain, Belgium, France, Italy, 
Austria, Germany, Denmark, Switzerland, Holland, Australia and Japan. 

The editorial expenses (about $170,000) have been contributed by American in- 
dustrial firms and Benevolent Foundations. The work of the Codperating Experts, 
which is practically gratuitous, may be assigned a money equivalent of not less than 
$300,000. ‘The cost of printing and distribution will be about $100,000 and the whole 
undertaking represents a money value of at least $570,000, of which the returns from 
subscriptions will represent only a minor part. 

The scope of the material collected covers all available information of value concern- 
ing the physical properties and numerical characteristics of (a) pure substances, (0) 
mixtures of definite composition, (c) the important classes of industrial materials, (d) 
many natural materials and products, and (e) selected data for selected bodies or sys- 
tems, such as the earth and its main physical subdivisions and the solar and stellar 
systems. Publications of the world in all languages have been combed for data and 
much unpublished information has also been collected. 

In addition to their wide scope, the tables will contain many novel features of 
arrangement. Thus, for example, not only will it be possible to find readily all of the 
properties of a given substance or material, but it will also be possible in many cases to 
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ascertain readily what substance or material of a given kind has a maximum, a minimum, 
or a given value for any given property. This feature will be of great assistance in 
identifying a substance by means of its properties or in selecting a substance or ma- 
terial on the basis of a given property or combination of properties. 

The principal language employed will be English; but much of the explanatory text, 
the tables of contents, and the very complete index, will be given also in French, German 
and Italian. 

The work will be issued in five volumes, comprising an estimated 2500 pages (81/2 
by 11 inches), and the Editors are making every effort to compress the material which 
has been collected into the available 2500 pages. All volumes will be bound in a uniform 
reinforced buckram binding, and will be delivered to all advance subscribers as issued, 
with packing and carriage charges prepaid. 

In making the publication contract, the National Research Council reserved for 
scientific men the right to purchase International Critical Tables at a price which repre- 
sents substantially only the cost of printing and distributing, on the following basis: 

1. International Critical Tables will be published at the price of $60 for the five- 
volume set, at which price all orders placed directly with the publishers will be filled. 

2. Until the appearance of Volume One (early in 1926) but not thereafter, the 
following classes of persons and institutions shall have the right to subscribe at the 
rate of $35 for the set of five volumes. 

(a) Individuals who are members of a recognized scientific or technical society; 
but only one set may be subscribed for by one individual. 

(b) Educational institutions, public libraries, government departments, reseaich 
laboratories, and the libraries of industries. Such organizations may purchase a number 
of sets if required for their own use. 

8. No order can be accepted from or through book dealers or agents at the pre- 
publication price. 


CALENDAR OF CONVENTIONS 


Organization Date Place 

Amer. Assn. for Advancement of Science Dec. 28—Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY Feb. 8-18, 1926 Atlanta, Ga. 
American Chemical Society 

(Spring Meeting) April 5-9, 1926 Tulsa, Okla. 
American Concrete Institute Feb. 23-26, 1926 Chicago, Ill. 
Amer. Electrochemical Society April 22-24, 1926 Chicago, Ill. 
American Engineering Council January, 1926 
American Face Brick Association Dec. 1-8, 1925 Atlanta, Ga. 
American Foundrymen’s Assn. Sept. 27, 1926 Detroit, Mich. 
Amer. Institute of Chem. Engrs. Dec. 2-5, 1925 Cincinnati, Ohio 


Amer. Institute of Min. and Met. Engrs. February 15, 1926 New York City 
American Mining Congress 


(Annual Meeting) Dec. 9-11, 1925 Washington, D. C. 
Amer. Soc. Steel Treating Jan. 21-22, 1926 Buffalo, N. Y. 
Amer. Soc. Testing Materials June 21-26, 1926 Atlantic City, N. J. 
Amer. Zinc Institute April 27-28, 1926 St. Louis, Mo. 
Assn. Chemical Equipment Mfrs. May 10-15, 1926 Cleveland, Ohio 
Assn. Iron and Steel Mfrs. May 31-June 5, 1926 Chicago, Ill. 


Associated Tile Manufacturers December 9, 1925 New York City 
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Organization Date Place 

Baltimore-Washington Section 

(American Ceramic Society) Dec. 5, 1925 Washington, D. C. 
Canadian National Clay Products Asso- 

tion Jan. 26-28, 1926 Toronto, Canada 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, 
Common Brick Manufacturers February 22-26, 1926 New Orleans, La. 
Grinding Wheel Mfrs. of U. S. 

and Canada Dec. 11, 1925 Buffalo, N. Y. 
Hollow Building Tile Assn. January, 1926 Chicago, Ill. 
Manufacturing Chemists’ Association May or June, 1926 - Near New York City 
Natl. Acad. of Sciences 

(Spring Meeting) April 26-28, 1926 Washington, D. C. 
Natl. Assn. of Mfrs. of Pressed and Blown 

Glassware March 9, 1926 Pittsburgh, Pa. 
Natl. Assn. Stove Mfrs. May 12-13, 1926 New York City 
Natl. Exposition of Power and Mechani- 

cal Engrs. Nov. 30—Dec. 5, 1925 New York City 
Natl. Exposition of Coal Mining Mach. Dec. 2-5, 1925 Cincinnati, Ohio 
Natl. Paving Brick Mfrs. Assn. January, 1926 
Natl. Society Vocational Education Dec. 3-5, 1925 Cleveland, Ohio 
Natural Gas Assn. of America May 17-20, 1926 Tulsa, Okla. 
New Jersey Clayworkers’ Assn. Dec. 18, 1925 New. Brunswick, N. J. 
Sand-Lime Brick Assn. Feb. 9-15, 1926 New Orleans, La. 


Taylor Society Dec. 3-5, 1925 New York City 


PySsIeAL, “DO 


qoee’] uaydeys 
Jesjeay Aled 
PD “A A 
B030qS “V VL 
peeqa “H 
PAPsPIL “OO 


ysi0yy Alt9g 


ae) “TI a 


IP*ogow ‘S ‘{[} Way ywet0y ‘OD Jaz}e}s0H “OD ‘[ 


uosjaued “yy 


xOZ-D “A [neg 


saved “A ‘H 


POOH UlBTN ef euked “XV So) MOuST i AN 
siehy “HA AAS “UW A 
’ 719d “VD ATeID “WM 
WME DO VI PHO “I ‘f Jepuryr seuref 
FO a 

Je}so1y, “[ smo’y SUIMO VL YW Aajsut “HY ussuey “A 


Arqry ‘da 
UIseIy}eyy TeOSO 


spony °f 


JoyI03Ss0H ‘Of 


purseoy curl 
xOD [neg 
JapieD Yyorusepesy 


ES ES EE Les 


uovleg “WD 

aroma M “£°O SmeTIIM “HV 

wa OD a 
soyqeuod “M “A) Jed M Boney somry “M “V|  vospsued “a “a 
ISZICIIS WH ssoH ‘“M Aue umnipue’y ‘qd yy 
yoequiod “HY “M | Uospreqory “dM sepoyoS a S| vospaed a a 


a 


SIPM “VV 
JOOUNIS *0d*) 
UDULALDYD) 


‘yeoidS “y BI] 


WsIID “WD Surlmi0Fy “VY 


————sssSsS ee ee Ss 


SUPTTEM “MA “AN 


AVA S H 


ao}sn1y, 


SUOI}IGIQX*] UO 99}}TUIUICD, 
xoq WOT}sanG :10zIPH 


yoeJUOD UO 997}ITMMI0D 


uorje19d90D uo ‘muI0d 


meiso0ig 
pue siodeg uo 99}}1mmI0Z 


sio]]Iounod 


SUOI}VUIMION UO ‘uIMIOD ‘dey 
WOT}eON psy WO 99}}TMIUIO|D 


sony Uo 997}1TMIUIOD 


diysioqmeyy wo “mmI0D 


eyeq Uo 990}}1WIMIOD 


ee ee a, ee as 


af 
‘s]TPM.L 349q90q (9) 
YPPRIS “095(P) 


yEMOFT “T “M(9) 
ITH “M “D(?) 


270g “VY OD] Dosim 73149 (9) 
Aiusy “A “V(?) 


surenqiM “WH “WV (9) 
qJeuuelg “WT U(?) 


peeqa “H “a (9) 
suuld “WD (2) 


syonpoig (9) 
sjsa qT (2) 
spivpuej,S uo 99}}1mII0D 


_——_— | | | | |§ Ss | || 


seZuTUIII_ “A “V 


peda H wa 
eIPPIa “HH “A 


aavM FLIAM 


qy2eMyYS *D “H 


AML WD 
taeqdeis “£ “M 
IH “O “a 


VILOD VUAAL 


WMI “OD TI $}}0g ‘q somy duly “N °V 
IPD “AU Agsuy Weqi9ay 
syed “A O]| unszew ‘qd vyof UeUIIOATIS “V 

SHINO LOVAAAY SCOR GI SSVI5D 


AVID AAVA 


MeIyOM “D “HH 
uosueyy “AW 


“TEV NAL 


97-SZ6I—SUOISIAIC jo JaUUOSIOg [VIO 


DES PIb a BOs) et 
WqeD “WD Joresiepy 
JsIV9VqJS “4H Arey 


Yoivesey UO 99}}1TmMIUI0D 


AIBYIIIIBS 
UeCUIIIeD-20I A 
uemMIIeyqD 


| 


AUTHOR INDEX TO BULLETIN 


The reference number in parentheses refers to the monthly number of the Bulletin; 


the number following this is the page number. 


The letters A, O, D, or E preceding 


reference number indicate that the articles are Abstract (A), Original (O), Discussion 


(D), or Editorial (EF). 


VOLUME 4 
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Abrams, D. A. ‘Tests of impure waters for 
mixed concrete, (5) 236-39. 

Anderson, J. C. Efflorescence on brick, A (8) 
381. 

Anderson, T. B. Saggers in the earthenware 
industry, D (10) 534. 
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(photo.), D (10) 562. 

Armstrong, R. H. Biog., photo., (1) 4. 

Arnold, H. Cs Biog., (1) 4. 

Aron. Salt efflorescence on brick, A (8) 379. 
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loid matter in clays, A (8) 393. 


Rahepek E. J. Obituary, (10) 554; photo., (10) 

5p 

Bach, R. F. Biog., (1) 4. 
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pencil, O (11) 571-79. 

Baker, I. O. Efflorescence and impervious mor- 
tar, A (8) 382. 

Bales, C. KE. Comparison of English vs. Ameri- 
can pyrometric cones, D (11) 617-18. 

Barrett, W. E. A home-made jolley, O (5) 209. 

Barta, R. Activities of the Czechoslovakian 
Ceramic Society (photo.), (11) 628-29. 

Barton, G. E. Three greatest achievements 
during the past thirty years in the glass in- 
dustry, (3) 125. 

Beecher, M. F.  Biog., (1) 5. 

Beeken, L. L. A money-saving record system 
for casting shops, O (12) 646—57. 

Behrendt, L. A. Biog., photo., (1) 5. 

iri L. Working a wet limey clay, D (4) 
173. 

Benfey, G. Discoloration of face brick and terra 
cotta, A (8) 384. 

Bentley, M. D. Scum, A (8) 396. 

Bigot, F. Stain and efflorescence on ceramic 
products, A (8) 400. 

Bingham, E. C. Biog., (1) 5. 

Binns, C. F. Anal. of data regarding ceram. 
schools (photo.), (8) 114; In memoriam, R. R. 
Hice, (6) 292; Biog., photo., (7) 331-34; 
“FY concrematione confirmatio,’”’ O (7) 334— 
39; Sulphur and sulphates, A (8) 391; Dis- 
coloration on brick, A (8) 394; Efflorescence 
and how to stop it, A (8) 394; Scum once more, 
A (8) 396; Reply to J. C. Boss, A (8) 396; 
Efflorescence and how to stop it, A (8) 398; 
Notes from the ceram. schools, Alfred Univ., 
(12) 700. 

Binns, C. F., and Coats, M. A. The behavior of 
granular limestone in burned clay, A (4) 
186-88. 

Blair, M. W. Biog., photo., (1) 5; Research results 
applied to the plant. Why, when, and how, 
O (6) 283-86; Drying, driers: their opern. 
and control, O (11) 596-99. 


Blair, Wm. P. Photo., (2) 76; Obituary, (2) 
77. 

Blau, H. HW. ~Biog.; (1) 6. 

Bleininger, A. V. Thirty years progress in 


ceramic education, E (3) 96-99; The function 
of lime in clays, A (4) 185; Fhe behavior of 
granular limestone in burned clay, D (4) 
188; In memoriam, R. R. Hice, (6) 292; 
The effect of acids, alkalis, and salts on clay 
bodies, A (8) 400; Saggers in the earthenware 
industry, O (10) 531-40, D (10) 533-40; 
Some forms of sulphuring on earthenware 
glazes, D (11) 615. 


Bluck, R.S. What’s the trouble? A (8) 382. 

Bole, G. A. Study of kiln losses—an example of 
value accrued from coéperative research, O 
(8) 352-59. ; 
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fuel by firing common building brick in a, 
O (6) 254. 
losses, study of—an example of value accrued 
from coop. research, O (8) 352. 


Laterite deposits (of the world), bibliography by 
countries and authors of clays, bauxite, 
fullers’ earth and, (9) 428. 

Leads for the mech. pencil, manuf. of, O (11) 571. 


Manganese dioxide in ground coat enamels, func- 
tion of, (8) 418. 
Meetings, local section, Baltimore-Washington, 
(12) 696. 
Chicago, (12) 696. 
St. Louis, (12) 696. 
Member, honorary, new—Gordon C. Keith, 
(10) 551. 
Members, new, (1) 8, (2) 63, (3) 136-87, (4) 
190, (5) 230, (6) 287, (7) 327, (8) 402, 
(9) 511, (10) 549, (11) 620, (12) 691, 
Members, personal notes. See Personal notes. 
Membership committee, chairman appointed for, 
(6) 291. 
list, corporation, (2) 65. 
record for 1924, (2) 59. 
record for 1925, (12) 692. 
workers’ record, (1) 8, (2) 64, (8) 136, 137, 
(4) 191, (5) 231, (6) 288, (7) 328, (8) 402, 
(9) 511, (10) 549, (11) 620, (12) 692. 
Mullite development in fired clays, quant. detns. 
by an X-ray method of, D (10) 543. 
prepn. by Bessemer process and in the elec. 
fur., O (12) 6387. 
X-ray study of natural sillimanite and, D (8) 
374. 


Na2SiO3;-SiOzCaSiOs, compds. of the system, (8) 
411 


New Jersey Clay Workers Assn., annual meeting, 
2) 75 


Notes from the ceram. schools. See ceramic 
schools. 
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Obituary. Babcock, Karle J., Dean at Univ. of 
North Dakota, (10) 554. 
Blair, Wm. P., Vice-Pres. of the Nat. Paving 
Brick Manuf. Assn., (2) 77. 
Bossert, Carl D., (10) 554. 
Carter, Benjamin, F., (10) 554. 
Cunning, Willis E., (5) 233. 
Dilks, Jr., George W., (5) 234. 
Geist, Carlton, (10) 555. 
George, William Shaw, (5) 234. 
Grueby, William Henry, (5) 234. 
Hice, Richard R., (5) 234. 
Weller, Samuel A., (11) 625. 
Official personnel of Divisions, 
566. 
Ohio Ceram. Industries Association meeting, 
zee annual meeting Nov. 20-21, 1925, (12) 
699. 
Ohio State University ceram. men honor Pro- 
fessor Edward Orton, Jr., (4) 195. 
Orton, Jr., Prof. Edward, Ohio State Univ. 
Ceram. men honor, (4) 195. 


1925-26, (10) 


Personal notes, (2) 72, (5) 232, (6) 288, (7) 328, 
oe 404, (9) 512, (10) 549, (11) 620, (12) 
6 


Plant management methods, for control of quality 
ane quantity by piece rates and bonuses, 
O (11) 587. 
planning with flow sheets for common brick, 
face brick, drain tile and hollow tile 
from alluvial, sandy, glacial, and plastic 
clays, O (12) 661. 
for face brick by dry press process from 
shale and No. 2 fire clay, O (12) 665. 
or face brick, paving brick, hollow tile 
from hard friable shale, plastic shale, 
and low refrac. plastic fire clay, O (12) 
666. 
for sewer pipe and elec. conduits from 
plastic shale, O (12) 666. 
Porcelain, medieval European, dealing with 
pottery and porcelain from the time of the, 
ae of Rome through the 16th century, O 
(5) 211. 
Portland cement concrete, tests of impure waters 
for mixed, O (5) 236. 
Pottery, medieval European, dealing with pottery 
and porcelain from the time of the Fall of 
Rome through the 16th century, O (5) 211. 
Publication of mat. in the Society’s journals, 
proposed amendment to the constitution 
concerning the Society’s sole property of, 
(10) 550. 
Publications appearing in the Transactions and 
Journals of the Amer. Ceram. Soc., (2) 80. 
relating to ceramics, Bur. of Mines, (2) 84. 
Bureau of Standards, (2) 79. 
Specif. issued by Federal Specif. Board, (2) 
80. 


Purdy, R. C., resigns as secy. of the Amer. Ceram. 
Soc., (6) 287. 
to remain in office of general secy. of the 
Amer. Ceram. Soc., (12) 687. 
Pyrometric cones, comparison of English vs, 
Amer., D (11) 617. 


Quartz, at. structure of, (8) 412. 


Record system for casting shops, including 
maintenance labor, daily time report, 
raw mats. prepns., production records, 
maintenance accounts, O (12) 646. 

Reflections upon art and manuf., O (5) 218. 

Refractories and glass symposium. See Glass 
and refracs. symposium. 

Division, ann. rept. of the, (4) 193. 
foundry. Joint comm. for considering stand- 


ardization, testing and_ specif. of, 
(10) 551. 

sillimanite (synthetic), for smelters, life of, 
O (12) 638. 


minutes of the meeting of the joint comm, 
Sept. 14, 1925, (11) 622. 
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Institute, Amer., meeting of Oct. 29, 1925, 
(11) 629. 

Refractory, elec. brass fur., situation, D (5) 223. 
Research, codp., an example of value accrued 
from—study of kiln losses, (8) 352. 
graduate assistantships, Engineering Expt. 

Sta., Univ. of Ill., (2) 78. 
in ceramics, codp., O (8) 367. 
indus., O (8) 359. 
results applied to the plant. 
how, O (6) 283. 


Why, when and 


Sagger clay mixing with wet pan, value of, D 

(10) 531, 538, 539. 

clay weathering at the mine, D (10) 535. 
at the plant by wetting, D (10) 531. 

drying, differential contraction in, D (10) 
535. 

firing, relation between ultimate ware firing 
and, D (10) 535, D (10) 536. 

life, a method for detg., by inventory keeping, 
‘0 (7) 323. 

life vs. tight saggers, D (10) 537. 

Saggers in the earthenware indus., D (10) 531. 

life of, dependent upon cooling rate of kilns, 
D (10) 532. 

Sanitary ware, vitreous, Survey of the industry 
including mfg. process (with photographs), 
organization chart, detailed mfg. costs, 
investment required, and list of require- 
ments, O (6) 261. 

School, high, ceram. course at East Liverpool, 
(the first). Subjects, credits, and hrs. of 
work, (10) 556, (12) 709. 

vocational and apprenticeship, at Onondaga 
Pottery, (10) 560 

Schools, ceram., notes 
Schools. 

Section meetings. Baltimore-Washington, (1) 3, 
(2) 74, (8) 137, (5) 282, (11) 621, (12) 696. 

California, (2) 75, (8) 404. 

Chicago, (3) 138, (5) 233. 

Detroit, (6) 290. 

Eastern, (2) 75. 

Pacific-Northwest, (3) 139, (6) 289, (11) 622. 
Eigse et, (3) 140, (6) 291, (7) 329, (10) 


St. Louis, (3) 138, (4) 195, (6) 290. 

Sections, local, personnel of, A (4) 120. 

“Science in Industry,” radio publication issued, 
(5) 247. 

Scumming and efflorescence, a descriptive bib- 
liography of, O (8) 376. 

on brick, summary of types of drier and kiln 
scum and efflorescence on fired ware, and 
methods of control, O (12) 677. 
Scumming, definition of, (8) 376. 
ele decoloration of glass, use of, D (12) 
4, 

Selenium color in glass, effect of tank conditions 

and arsenic on, O (12) 683. 
tellurium as an impurity in, D (12) 685. 

Sewer pipe plant, flow sheets for manuf. from 
plastic shale, O (12) 666. 

Sheerer, Mary G., chairman of the Art Division 
returns from International Exposition of 
Modern Decorative and Industrial Arts 
held at Paris, (9) 512. 

Shivering and dunting of Pacific Coast clays, 
probable reasons for, D (10) 540. 

Silica refracs., European, D (4) 188. 

Sillimanite miné discovered in India, (7) 346. 

natural and artificial, an X-ray study of, D 
(8) 374. 

Sillimanite (synthetic), prepn. of mullite by the 
Bessemer process and in the elec. fur., O 
(12) 637. 

(synthetic), refracs., life in smelters of, O (12) 
638 


from. See Ceramic 


Se compds. of the system, 

8) 411. 

Sizing of mats. for brick, importance of proper 
screening and proportioning, O (12) 658, 

Slag erosion of fire brick, main factors involved in, 
D (11) 613. 
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Slagging action on fire brick, types of, as slag 
erosion on fur. walls, slag formation in 
fuel bed, slag formation between boiler 
tubes, D (11) 613. 

tests for coal ash, on fire brick relative 
merits of, D (11) 611. 

Spalling as an indicative test for fire brick, D (11) 

614 


“Societé de Chimie Industrielle,’ publication of 
vol. ‘‘1914—-1924” indicating progress made 
in scien. and indus. chemistry, (7) 346. 

Society Boosters for 1924, (1) 4. 

Society of Glass Technology (English). Abstract 
of papers at meeting discussing ‘‘The De- 
sign of Modern Glass Melting Furnaces,” 
(3) 148. 

Abstract of papers read at meeting, on ‘‘The 
use of zirconia in glass making and the 
charac. which this subs. imparts,’”’ ‘‘The 
effect of compn. on the viscosity of glass, 
part III, soda-lime-magnesia glasses, and 
soda-lime-alumina glasses,’”’ (5) 235. 

Abstracts of papers on the use of sillimanite 
in the glass industry, (4) 199. 

General meeting, April 22, 1925, (6) 300. 

London meeting, May 25-26. Abstract of 
papers, (8) 410. 

Standards comm. for 1924-25, rept. of, (6) 295. 

Stoneware decorated by the china painter’s 
process, common, O (5) 220. 

Sulphuring on eafthenware glazes, some forms of, 
D (11) 615. 

Summer meeting in Canada, July 4-11, 1925, 
itinerary, (6) 287. 

System CaSiOs—Na2SiOs—SiOsz, (8) 411. 


Tables, International critical. Numerical Data 
of Physics, Chemistry and Tech. Publ. 
announcement, (12) 711. 

Technical, comm. meetings. Federal Specif. 
Board, and advisory comm. from indus., 
(1) 30. 

men in public positions, employment of; 
resolution by Board of Trustees, (10) 550. 

The 30th ann. of ceram. ed. Anal. of data re- 

panies ceram, ed., by A. S. Watts, (3), 


Ideal coép. between the universities and the 
industries, by A. P. Taylor, (2) 40. 

James H. Goodwin, sketch photo., (2) 57. 

Presidential Address, 1922, by Frank H. 
Riddle, (2) 44. 

Presidential Address, 1923, by A. F. Greaves- 
Walker, (2) 51. 
Presidential Address, 1924, by R. D. Lan- 

drum, (3) 102. 

The beginnings of ceram. ed. in the U. S. by 
Edward Orton, Jr., (3) 89. 

The development of a ceram. course to meet 
the demands of the industry, by A. S. 
Watts, (2) 42. 

The future of ceram. education, (3) 100. 

Thirty years progress in ceram., by A 
Bleininger, (3) 96. 

Three greatest achievements during the past 
30 years (in each of the industries of 
terra cotta, metal enamel, glass, heavy 
clay, refrac., whiteware and in ceram. 
art), (3) 124. 

What the industries want from the ceram. 
scientist, by R. D. Landrum, (2) 36. 

W. L. Evans, America’s first collegiate in- 

structor in ceram. chemistry, (2) 56. 
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Tile, drain and hollow, flow sheets for manuf. 
from alluvial, sandy, glacial, and plastic 
clays, and from shales and low refrac. 
plastic fire clay, O (12) 666. 

Tunnel kiln, car, advantages over periodic kiln, 
considerations with respect to investment 
and installation, O (12) 668. 

Turner, S., appointed Director of Bur. of Mines, 
(12) 698. 

futee E. S., honored by the glass indus., (12) 

10. 


University notes. 
Alfred Univ., faculty appointments of A. H. 
Radasch and D. W. McArdle, (12) 700. 
Registration and program for 1925-26, 
(12) 700. 
Ga. School of Tech. Registration and pro- 
gram for 1925-26, (12) 701. 
Ill., Univ. of. ‘Registration and program for 
1925-26, (12) 706. 
Short Course in Ceram., (12) 707. 
Iowa State Coll. Registration and program 
for 1925-26, (12) 701. 
Mass. Inst. of ‘Tech. Course in ceram. 
engineering to be given in 1926, (12) 701. 
N. Car. State Coll. Correspondence course 
for enamelists, (12) 703. 
Registration and program for 1925-26, 


(12) 702. 
Short course in clayworking and ceramics, 
(12) 703. 
Ohio State Univ. Faculty appointments, 
S. R. Scholes and F. Westendick, (12) 
704. 
Registration and program for 1925-26, 


(12) 704. 
Pa. State Coll. Registration and program 
for 1925-26, (12) 704. 

Rutgers University. Faculty appointments, 
W. L. Shearer, G. C. Betz and W. R. 
Wyckoff, (12) 705. 

Registration and program for 1925-26, 
(12) 705. 

Sask., Univ. of. Registration and program 
for 1925-26, (12) 707. 

Toronto, Univ. of. Registration and program 
for 1925-26, (12) 708. 

Va., Univ. of W. W. A. Koehler appointed 
head of Ceram. Division, (12) 709. 

Wash., Univ. of. Registration and program 
for, 1925-26, (12) 708. 


Vocational and apprenticeship school at Onon- 
daga Pottery, (10) 560. 
classes in ceram. to be established. U. 5S. 
Potters Assn. and Ohio Ceram, Indus. 
unite in work, (7) 342. 
training in ceram., O (8) 372. 


Warping of flat ware in the glost kiln due to glaze 
compns. and firing, O (11) 579, D (11) 581. 
Waters, impure, tests on mixed Port. cement con- 
crete made with, O (5) 236. 
Welding properties of glasses, a test for detg., 
D (5) 210. 
Workers, The Society wants ceram., (2) 62, 
X-ray diffraction meas. on soda—lime-silica 
glasses, (8) 411. 
method for quant. detns. of development of 
mullite in fired clays, D (10) 543. 
study of natural and artificial sillimanite, D 
(8) 374. 
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TORONTO, November 22n4.1924 


The U.S.Smelt Parnace Co. 
Belleville -_ 
Nhl. U.S. ne 


Gentlemen: - 


Please quote us on Linings for #4 B 


We have been using your Rosery Smelting Furnaces to 
very good advantage for some years 


eee and sa 

been found very efficient and we As glad t © make this oppore 

Mearatt of etrieing 78 that they have been 5 valuable addition on 
up to dat 


Yours very truly, 


THE SHEBT METAL PRODUCTS CO. OF CAA LIMITED 
. ng Agent. 


WEM.D. 


peda AND CAPACITIES 


No. 1 No. No. 3 No. 4 
150 1b. 350 Ib, 750 lb. 


60 Ib. 


LARGE CANADIAN ENAMELING PLANT 
USING BATTERY OF 
S. ROTARY ENAMEL SMELTING FURNACES 


ld 


Years of 
Efficient Service 


Very Uniform 
Frits at a Saving 
in Fuel, Labor 
and Time 


A Valuable 
Addition 


No. 4-B 
1200 Ib. 


Description, Photographs, Specifications and Prices Mailed Promptly. 


THE U. S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 
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Air Compressors 
General Electric Co. 


Alumina (Hydrate and Calcined) 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Alundum (Refractory Products) 
Norton Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Brick Machinery 
Lancaster Iron Works, Inc. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


B 


Bali Mills 
Hardinge Co. 
McDanel Refrac. Porcelain Co. 
Mueller Machine Co., Inc. 


Batts (Alundum-Crystolon) 
Norton Co. 


Bitstone 
Potters Supply Co. 


Bituminous Coal 
Seaboard Fuel Corp. 


Blocks (Refractory) 
Norton Co. 
Parker Russell Co. 


Boats, Combustion 
Norton Co. 


Borax 
American Trona Corp. 
Innis, Speiden & Co. 


Boric-Acid (Crystal, Granular or Powder) 
American Trona Corp, 
Innis, Speiden & Co. 


Brick Making Machinery 
Chambers Brothers Co. 


Bricks (Refractory-Alundum-Crystolon) 
Norton Co. 


Burners (Oil) 
Best, W. N. Corp. 


C 
Cars (Clay) 


Lancaster Iron Works, Inc. 


Carbonates (Barium-Lead) 
Innis, Speiden & Co. 


Caustic Soda 
Pennsylvania Salt Mfg. Co. 


Cements 
Norton Co. 
Parker Russell Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co., (Inc.) 
Roessler and Hasslacher Chemical Co. 7 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co, 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc, 


Clay (Ball) 
Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F, 
Edgar Brothers Co. 
Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co., (Inc. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Ciay (Electrical—Porcelain) 
Edgar Brothers Co. 
Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co., (Inc.) 
Spinks Clay Co., H, C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Metal & Thermit Corp. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
Parker Russell Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (Potters) : 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
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We draw the wire We make ALL Sizes, weaves, meshes, 
We weave the cloth spaces, lengths, and widths, of ALL 
We carry a large stock malleable metals: aluminum, brass, 


We ship promptly copper, bronze, phosphor bronze, 
nickel, steel, gold, silver, platinum, 


6 ‘NEW ARK’ 9 One monel metal, and special 
alloys. 
Wire Cloth There is not a better equipped plant 


than ours in the United States—or in 
All standard sizes are listed in our the world in fact—for the production 


new catalog No. 25, copy of which of high grade wire cloth. 
we will send to any reader of 


per Am. Ceramic Society on 2 Not only do we weave the exceed- 
ingly fine and accurate sizes of wire 
cloth—we make screens up to and in- 
cluding 4” x 4” space. 


NEWARK WIRE CLOTH CoO. 


355-369 Verona Ave., Newark, N. J. 
Branch Office: 
66 Hamilton St., Cambridge, Mass. 


THREE ELEPHANT BORAX 
99.5% PURE 


Its uniform high quality guarantees the 
excellence of your product. 


We also make Boric Acid guaranteed 99.5% Pure 
Write for our price and samples today. 


AMERICAN TRONA CORPORATION 


Woolworth Building, New York, N. Y. 


Quality Uniformity . Service 
LUSTERLITE ENAMELS 


Manufacturers 
FURNACES - - SPEED FORKS - - ENAMELS 


Complete Enamel Shop 
Supplies & Equipment 
STOCK CARRIED 


Chicago Vitreous Enamel Product Company 
1407-47 S. 55th Court, Cicero, IIl., U. S. A. 
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Clay (Sagger) 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
Parker Russell Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Cleaning Machinery 
Lancaster Iron Works, Inc. 


Clay Handling Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Clay Miners 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Storage Systems 
Lancaster Iron Works, Inc. 


Clay (Wad) 
Paper Makers Importing Co., (Inc). 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Paper Makers Importing Co., (Inc). 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Hadfield-Penfield Steel Co, 
Mueller Machine Co., Inc. 


Cloth (wire) 
Newark Wire Cloth Co. 


Coal- (Bituminous) — 
Seaboard Fuel Corp. 


Colors 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Conditioning Machinery : 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Conical Mills 
Hardinge Co. 


Controllers 
General Electric Co. 


Conveyors (Belt Cable) 
Lancaster Iron Works, Inc. 


Conveyors (Clay, Sand, Brick, etc.) 
Hadfield-Penfield Steel Co. 
Philadelphia Drying Machinery Co. 
Mueller Machine Co., Inc. 


Controllers, (Automatic Temperatures) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 


Crucibles (Filter-Melting-Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 
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Decorating Supplies 
Caulkios & Co., H. J. 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co, 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Decorating Kilns 
Caulkins & Co., H. J. 
Holcroft & Co. 


Dental Furnaces 
Caulkins & Co., H. J. 


Discs (Alundum-Porous-Filter) 
Norton Co. 


Dishes (Alundum-Filtering-Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Dolomite 
Innis, Speiden & Co. 


Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


Dryers (Steam Pipe Rack) 
Lancaster Iron Works, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 
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Electrical Instruments 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Electric Coz: Meters (Recorders) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc, 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 


Enameling Furnaces 
Caulkins & Co., H. J. 
Chicago Vitreous Enamel! Product Co. 
General Electric Co. 
Holcroft & Co. 
Parker Russell Co. z 
The Carborundum Co. (Carboradiant) 
The Porcelain Enamel & Mfg. Co. 
U. S.Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Furnaces (Electric) 
General Electric Co. 


Enameling Muffles 
Parker Russell Co. 
The Carborundum Co. 
(Carbofrax) 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Parker Russell Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co 
The Porcelain Enamel & Mfg. Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 
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Feldspar 
Drakenfeld and Co., B. F. 
Eureka Flint & Spar Co. 
Harshaw, Fuller and Goodwin Co, 
Innis, Speiden & Co. (Isco) 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Parker Russell Co. 
The Carborundum Co. 


Flint 
Eureka Flint & Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. (Carrara) 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Frit 
Ferro Enamel Supply Co. 
Porcelain Enamel & Supply Co. 
Vitro Mfg. Co. 


Fuel 
Seaboard Fuel Corp. 


Furnaces 
Caulkins & Co., H. J. 
.Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Holcroft & Co. 
Parker Russell Co. 
The Carborundum Co. (Carboradiant) 
The Porcelain Enamel & Mfg. Co. 
U.S. Smelting Furnace Co. 


Furnaces (Electrical) 
Engelhard, Chas., Inc. 
General Electric Co. 
Holcroft & Co. 
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Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co, 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Granulators 
Lancaster Iron Works, Inc. 


ee 
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AMERICAN CERAMIC SOCIETY 


The best grade base metal 


is cheapest in the long run 


The world’s largest 
manufacturer ' o 
special analysis iron 
and steel sheets for 
exacting uses. 


NAMELING stock containing ap- 
preciable amounts of gases is ex- 
pensive, even though the purchase price 
is low. Imprisoned gases cause enamel- 
ing difficulties and losses. 


By ARMCO’S special manufacturing 
process, the gases along with other im- 
purities, are virtually eliminated, leaving 
a dense, homogeneous structure that is 
especially adapted to the vitreous en- 
ameler’s needs. 


Uniformity throughout each sheet and 
each lot of sheets, is another important 
feature. ARMCO Ingot Iron is un- 
equalled for producing an extremely 
high percentage of fine enameled ware, 
year after year. 


Careful annealing minimizes warps and 
buckles, and the toothlike surface grips 
and holds the enamel. 


Always the same—always ideal for en- 
ameling. 


THE AMERICAN ROLLING MILL CO. 


MIDDLETOWN, OHIO 


Export: The ARMCO International Corporation 
Cable Address—ARMCO, Middletown 


ARMCO irenriaruc 


" TRADE MARK 
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Gold 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co, 
Vitro Mfg. Co. 


H 


Hearths 
The Carborundum Co. 
(Carbofrax heat treating) 


Hygrometers (Electric) 
Engelhard, Chas., Inc. 


I 


Impervite (Refractory and Hard Porcelain) 
Engelhard, Charles, Inc, 


Infusorial Earth 
Innis, Speiden & Co. 


Iron ( esas 
American Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp. 


Jiggers 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


K 


Kaolin 
Edgar Plastic Kaolin Co, 
Harshaw, Fuller and Goodwin Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kilns (china, decorating) 
Caulkins & Co., H. J. 
Holcroft & Co. 


Kiln Castings 
Lancaster Iron Works, Inc. 


Kryolith 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Lehrs (Electric) 
General Elec. Co. 


Linings (Furnace-Refractory Block-Refrac- 
tory Plate, Brick and Tile) 
Norton Co. 
The Carborundum Co, 


Magnesite 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Manganese 
Harshaw, Fuller & Goodwin Co. 
Hy-Grade Manganese Co, 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp. 


Mills (See under Ball Mills) 
(See under Pebble Mills) 


Minerals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Moulds (Brick) 
Lancaster Iron Works, Inc. 


Muffles (Furnace) 
Norton Co. 
The Carborundum Co. (Carbofrax) 


Muriatic Acid 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Sait Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


O 


Oil Burners 
Best, W. N. Corp. 


Opacifiers 
Harshaw, Fuller & Goodwin Co. 
Titanium Alloy Mfg. Co. 


Operators (Coal) 
Seaboard Fuel Corp. 


Oxides 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co., (Inc.) 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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Florida is nearer the United States ceramic in- 
dustries than China. 


Niagara Falls is nearer than the Straits Settle- 
ments. 


Raw materials from Florida become Opax at 
Niagara Falls. 


Standardize on Opax and avoid high and fluctua- 
ting prices, uncertainties of supply, depletion of stocks 
and all the accidents and penalties of international 
trade. 


Any ceramic plant may enjoy—at once — lower 
costs, better operating conditions, better results, fewer 
redips, a finer gloss and a diminished scrap pile by 
specifying es 


THE ULTIMATE OPACIFIER 
A DOMESTIC PRODUCT 


The Titanium Alloy Manufacturing Co. 


Ceramic Materials Department 
R. D. Landrum, General Manager 


6007 Euclid Ave. Cleveland, Ohio 
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Pans (Wet and Dry) 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Pennsylvania Pulverizing Co. 
National Silica Co. 
United Clay Mines Corp. 


Plate Feeders 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Plates (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co, 
Ferro Enamel Supply Co. ; 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Innis, Speiden & Co. 


Pottery Machinery 
Hadfield-Penfield Steel Co, 
Mueller Machine Co., Inc. 


Pug Mills 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co, 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Hadfield- Penfield Steel Co. 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pulverizing Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Charles, Inc, 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Charles, Inc, 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 
MeDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


R 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Recuperators 
The Surface Combustion Co. 


Refractories 
The Carborundum Co, 
Norton Co. 
Parker Russell Co. 
United Clay Mines Corp. 


Refractory Materials 
Parker Russell Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperatures) 
Brown Instrument Co, 
Engelhard, Charles, Inc. 

Leeds & Northrup Co. 


Saggers 
The Carborundum Co. 
Norton Company 
Potters Supply Co. 
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Founded 1869 


B. F. DRAKENFELD & CO. INC. 


50 Murray St. New York 


Sole Sales Agents for the 
Glass Industry 


American Smelting and Refining Co’s 


DENSE 
WHITE ARSENIC 


E. J. Lavino and Co’s 


MANGANESE 
DIOXIDE 


Powdered—Granular—Pea Size 
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Sagger Presses 
Chambers Brothers Co, 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


Screens 
Newark Wire Cloth Co. 


Selenite of Sodium 
Drakenfeld and Co., B. F. 


Harshaw, Fuller & Goodwin Co. 


Vitro Mfg. Co. 


Shippers (Coal) 
Seaboard Fuel Corp. 


Silica Brick 
Parker Russell Co. 


Silex Lining 
Hardinge Co, 


Sillimanite (Synthetic) 
Norton Co. 


Slabs (Furnace) 
Norton Co. 


Smelters 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Parker Russell Co. 
U. S. Smelting Furnace Co. 


Soda Ash 


Harshaw, Fuller & Goodwin Co. 


Innis, Speiden & Co. 


Sodium Antimonate 


Harshaw, Fuller & Goodwin Co. 


Metal & Thermit Corporation 
Vitro Mfg. Co. 


Sodium Fluoride 


Harshaw, Fuller & Goodwin Co. 


Innis, Speiden & Co. 


Spar 
Eureka Flint and Spar Co. 


Harshaw, Fuller & Goodwin Co. 


Pennsylvania Pulverizing Co. 


Spurs 
Potters Supply Co. 


' Stacks 
Laneaster Iron Works, Inc. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


3 


Tachometers 
Brown Instrument Co. 


Tale 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Tanks 
Lancaster Iron Works, Inc. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 

Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance) 
Brown Instrument Co. 
Engelhard, Charles, Ine. 

Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tin Oxide 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 


Titanium 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
Engelhard, Chas., Inc. 
McDanel Refractory Porcelain Co). 
Montgomery Porcelain Products Co. 


Tubes (Pyrometer) 
Brown Instrument Co. 
Engelhard Charles, Inc, 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co). 
Montgomery Porcelain Products Co. 
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WILKINSON COUNTY 


“‘The Center of Kaolin Production in Georgia’’ 


ILKINSON County produces 65% 

of the clays mined in Georgia. 

Deposits here are sufficient to 
supply the needs of the fire brick, face 
brick, whitewares, oil cloth, rubber, paper 
and other industries for the next 600 
years. There is a variety great enough 
to meet almost any industrial need. 


From a single inactive mine in this county 
about 12 years ago, there has been de- 
veloped in Wilkinson County a prosperous 
group of clay mines, refineries, and brick 
plants, whose products are being shipped 
in large quantities to all parts of the coun- 
try. The crude and refined clays are 
used in the manufacture of tile, porcelain, 
whiteware, pottery, sanitary ware, re- 
fractories, paper rubber, textiles, etcetera. 
The county lies wholly within the Coastal 
Plain, and the clays are mostly of the 
Lower Cretaceous, which are the most de- 
pendable in character and thickness. 


The county is almost evenly divided by 
Commissioner Creek which flows in an 
easterly direction and is fed by numerous 
smaller streams from both the north and 
south. 


Commissioner Creek is on the 240 contour 
about sea level. The ridges flanking the 
creek on both sides rise to an altitude of 


800 to 350 feet with knolls or peaks above 
400 feet. This area is cut at intervals by 
the lateral tributaries flowing from the 
ridges. 


' The mines and commercial outcrops are 


uniformly on about the 300 foot contour. 


The overburden consists of sand, red, and 
refractory clays, and sometimes fuller’s 
earth, and varies from 5 to 20 feet. The 
main line of the Central of Georgia Rail- 
way follows the valley of Commissioner 
Creek and being below the level of the 
clay deposits, plants may be located at 
the railroad and the clay brought to them 
by tram or industrial roads with the ad- 
vantages of having the grade with the 
loaded cars. 


The rolling topography of the county 
affords easy mine drainage and simplifies 
the disposition of overburden, while the 
numerous streams afford ample water for 
refining and other plant purposes. 


Yet, Wilkinson County is only one of 
fifteen counties in the great clay belt of 
Georgia through which the Central of 
Georgia Railway operates. The vast 
deposits in this region cover about 10,000 
square miles and are the most extensive 
in Eastern United States. They are 
mainly surface deposits and easy to mine 
at low cost. 


Directory of Commercial Min- 
erais in Georgia and Alabama 
along Central of Georgia Rail- 
way. 


The Utilization of Georgia Clays 
for Refractories. 


Use of Sedimentary Kaolins of 
Georgia in Whitewares. 


Write for these Bulletins: 


Kaolin and Refractory Clay 
Deposits 1n Wilkinson Co., Ga. 


Washing Tests 
Clays. 


of Georgia 


Georgia Clays for Paper Fil- 
lers. 


Georgia Clays for Rubber Filler. 


Utilization of Georgia Kaolins 
in the manufacture of Face 
Brick. 


Distribution of Kaolin and 
Bauxite of the Coastal Plain 
of Georgia. 


American Ceramic Society Annual Convention, Atlanta, February 8-13th, 1926. 


Central of Georgia Railway 


J. M. MALLORY 
GeneralIndustrial Agt. 


CENTRAL 
GEORGIA, 


Wy 233 West Broad Street 
| Savannah, Ga. 
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V Innis, Speiden & Co. 
Roessler and Hasslacher Chemical ‘Co. 


Vacuum Pumps 


Mueller Machi : : Winding Drums 
vies ape apa tied Lancaster Iron Works, Ine. 


Witherite 
WwW Harshaw, Fuller & Goodwin €o. 
Innis, Speiden & Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co. 
The Porcelain Enamel & Mfg. Co. 
Ferro Enamel Supply Co. Z 
Vitro Mfg. Co. 


Zirconia 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Whiting 
Drakenfeld and Ca., B. F. 
Harshaw, Fuller and Goodwin Co. 


BALL H. C. SPINKS CLAY CoO. 


SAGGER | CLA Y NEWPORT, KY. 
WAD MINERS and SHIPPERS 


Write for samples 


Continuous Tunnel Kilns 
Vitreous Enameling Furnaces 
HOLCROFT & CO. 


6545 Epworth Blvd., Detroit, Mich, 
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The Revelation Kilns 


OIL or GAS 


Pottery Kilns, China and Glass 
Decorating Kilns, Enameling 
Furnaces, Dental and other 
High Heat Furnaces. 
Thousands choose the Revela- 
y tion Kiln. 


Those who have used the Rev- 
elation Kiln longest are its 
most enthusiastic admirers. 


H. J. CAULKINS & CO. 


AMERICAN STATE BANK BUILDING 
Special No. 6—Pottery State and Griswold Sts., DETROIT, MICH. 


CLAY MACHINERY! 


SAGGER ROOM SLIP HOUSE GRINDING ROOM 


Grog Pans Blungers Clay Crackers 
Pug Mills Agitators Pulverizers 
Sagger Presses Lawns Cage Grinders 
Wad Mills Pumps Dust Screens 
Grog Screens Filter Presses Pebble Mills 


PRESS ROOM GREEN ROOM GLAZE ROOM 
Tile Presses Jiggers -- Glaze Mills 


Faience Presses Pull Downs Agitators 
Porcelain Presses Cleaning Wheels Lawns 
Dies & Equipment Batting Machines Pumps 


THE MUELLER MACHINE CoO. 


TRENTON, N. J. 
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CLASSIFIED ADVERTISING 


Have You Any of These For Sale? 


Transactions and Journals out of Print 


Volumes 2, 5, 8, 9, 10, 11, 12, 14, 18 and 19 of 
the Transactions of the American Ceramic 
Society are out of print. As we have received 
several requests for these numbers $5.00 will 
be paid for each copy on receipt in the Secre- 
tary s office. 


The January and June 1923 and the January 
and February 1924 issues of the Journal are 
also out of print; 60c. will be paid for each 
copy received by 


General Secretary, 
Lord Hall, O. S. U. 
Columbus, Ohio. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Ordinary Members 

Collective Members 

Price per Number to non-Members 

Price per volume (unbound) to non-Members 

Forms of application for membership may be obtained from the American Treasurer of the 
Society, Mr. Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 

Address orders and inquiries to: The Secretary, Society of Glass Technolegy, The 
University, Shefheld, England. 
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COAL FACT 
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“PLAY SAFE” 


An authority recently said: ‘if the 
production of Bituminous Coal should 
suddenly cease there would only be 
enough ‘in stock’ to meet the country’s 
industrial requirements for a period of 
| : six weeks’. 


Now while we anticipate no serious 
curtailment of Bituminous production, 
—we believe that all Ceramic Plants and 
Potteries, would do well to ‘‘play safe”’ 
and stock up with *high grade Kiln 
Coal. 
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*Meaning Seaboard Kiln 
Coal, which is low in Ash, 
Sulphur, and Volatile, of 
High Fusing Point, —and 
Non-Clinkering. 
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THE PARKER RUSSELL CO. 


ST. LOUIS 


BUILDERS OF 
RO-MACK Enameling Furnaces 
HIGH TEMPERATURE FURNACES 
For all Purposes 


HIGH GRADE REFRACTORIES 


TRACE MARK 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL : SHAPES : OUR - SPECIALTY - 


HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 
UNITED CLAY MINES CORPORATION TRENTON, N. J. 


Always as represented! 


No matter when you buy our clays you will always find 
them running uniform and of a very high quality. 
They are always as represented 
EDGAR BROTHERS CO. 
EDGAR PLASTIC KAOLIN CO. LAKE COUNTY CLAY CO. 
METUCHEN, N. J. 


USE ‘‘HY-GRADE” MANGANESE 


for surface and body coloring. We pay special attention to our 
200 mesh powder that will not “Cat Eye” in glazes. 


We mine and very carefully prepare every pound of our own 
product. 


HY-GRADE MANGANESE COMPANY, Inc. 
WOODSTOCK, VIRGINIA. 
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If you want pyrometer protection tube satisfaction 


USE 
Montgomery Hard Porcelain Pyrometer Tubes 


All Sizes and Lengths for either Platinum or Base Metal 
Couples 
The Best Liked and Most Largely Used 
Protection Tubes on the Market today 
If the manufacturer of your pyrometer equipment cannot supply 
you, write us direct, TRADE 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 10-22 


MARK 


Brick Making Machines 


Crushers Grinders Mixers 
Automatic Cutters 


Chambers Bros. Co. 
Philadelphia ? Pa. 


at 


LOWER COST 


the losses in firing. 


Write for Balletins 
and fall information 


The Watson-Stillman Co. 


Showing a 50 Ton Sagger Press 28 DEY STREET, NEW YORK 


Outfit Complete equipped with : ee 
dies for making Elliptical Sagger. Chicago, McCormick Building 
Philadelphia, Widener Bldg. 
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These Machines press 
saggers from solid wads 
ofclay. Oursagger dies 
have no joints to work 
loose or open under pres- 
sure, this insures a hom- 
ogeneous product and 
reduces to a minimum 


FOE 
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wer for this Catalogs 


“Enamels, Equipment, Sup- 
plies.’’ The first complete 
catalog of enameling equip- 
ment. 


T. G. Brown, Gurney Fdry., says: “It 

is bound to be of assistance to enamel- 
»”> 

ers. 


M. E. Manson, Rundle Mfg. Co., 
says: “I’m amazed at the way it com- 
pletely covers the field.” 


K. F. Ritter, Favorite Stove Co., 
says: “It is a pioneer in the enamel 
field and very useful.” 


Ask for your copy Today. 


The Ferro Enamel Supply Company 
Cleveland, Ohio 


VITROZIRCON 4 


The Ideal Opacifier 


ENAMELS_ - Enameling 
OPACIFIERS- - nee 
METALLIC OXIDES ee 


Pottery 


PREPARED COLORS | Industries 


GOLD PREPARATIONS) For the 
VITREOUS COLORS Decorator 


VITRO MANUFACTURING CO., PITTSBURGH, PA. 
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W. N. BEST 


O il Burn ers “Over a ae of ‘Service and: Prageem 
South Dakota 


FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and thorough 
chemical control. 


Capacity up to 300 Tons Daily 
The BEST Since 1890 We solicit your inquiries 
INNIS, SPEIDEN & CO., Inc. 
Write f or catalogs and list of Importers, Manufacturers, Exporters 


users in the Ceramic field 46 CLIFF STREET |= NEW YORK 


W. N. BEST Corporation Branches: 
: BOSTON PHILADELPHIA CHICAGO 
11 Broadway New York City CLEVELAND GLOVERSVILLE 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PENNA. 


Pure Canadian Potash Feldspar 


Potters Flint Placing Sand 


SALES OFFICE 
323 Fourth Avenue 
Pittsburgh, Pa. 
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THE 
CERAMIC 
INDUSTRY’S 


The best Asset of the Ceramic Industry 
is quality of product and quality of prod- 
uct is largely dependent on properly 
prepared Materials. The American Wet 
Grinding Pan does its work thoroughly, 
quickly and cheaply. This is an unus- 
ually well built, dependable unit. Long 
on service. Light on power. Ask for 
Bulletin. 


We build a complete line of machin- 
ery for Ceramic needs. 


The Hadfield-Penfield Steel Co. 
BUCYRUS, OHIO 


ia93°| |. 790° 745° 753° If you had 
890° 1O10° Six eyes, and 


if you could 
886° Z & watch six scat- 
Y : tered pyrometers 
simultaneously, the 

Engelhard Recorder 

would still be BETTER 

than you’ because _ it 

clearly and accurately 

RECORDS the six obser- 

vations—all at the same 

time and on ONE chart. 


It is indeed a remarkable 
instrument. Let Bulletin 28 
tell you all about it. 


Nea His Chas. Ené¢el- 

RY | hard, Inc., 

Ui/// '} 

i : 30 Church St., 
New York 


Factory: 
Newark, N. J. 
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BREVITIES 


PROFESSIONAL 
DIRECTORY 


THE SHARP-SCHURTZ COMPANY 


Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U.S. A. 


KARL LANGENBECK 


Consulting Ceramic Engineer 
1625 Hobart St., N. W., Washington, D. C. 
Competent men for responsible 
positions in the clay 
industries, available. 


The Brown Instrument Co. announces 
the opening of a Los Angeles Branch 
at 363 New High peeets Los Angeles, 
Calif., with Mr. S. F. ‘Godfrey, late 
of The Braun Corporation, as District 
Manager. 


Articles of incorporation having been 
filed in California, this branch will 
carry stock and conduct its own ac- 
counting direct with its customers. 
Users of Brown Pyrometers, Record- 
ing Thermometers, Electric CQ: 
Meters, Electric SO: Meters, Pressure 
Gauges, Tachometers, Draft Gauges, 
etc., will appreciate this new Branch 
Office. 

A complete Repair Department is 
maintained and customers are as- 
sured of thorough Brown Service in 
every way. 


They also announce the opening of 
the following offices: 

teem pepeba, Ind., 215 East New York 
St . Green, in charge. 
Cloveland: ‘Ohio, Room No. 1108 
Hippodrome’ Building, Mr. ree 
Frazee, in charge. 


THE WOLVERINE PORCELAIN 
ENAMELING COMPANY of De- 
troit, Michigan is planning further 
additions to the present plant. 


Two furnaces, sixty inches» wide by 
one hundred and eighty inches long 
and additional sand blast equipment 
will go into the new building which is 
being erected. Approximately One 
Hundred Thousand Dollars will be 
spent at this time. 

The plant is operated under the 
management of the Porcelain Enamel 
and Manufacturin Company of 
Baltimore, Maryland, which company 
is successfully operating large plants 
in other cities throughout the United 
States. 
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Your inspector will see the profit 


The enameled parts that pass his inspec- 
tion bring back profits. There will be a great 
many more perfect pieces if you use Toncan. 


The utmost care is used to prevent dis- 
tortion in Rolling Toncan Sheets. They are 
slowly and thoroughly annealed to remove all 
chance of strains in the metal. 


These precautions, and the natural stiff- 
ness of Toncan at high temperatures insure a 
minimum amount of warping and distortion 
in the fusing process. 


Toncan is as free from internal defects as 
ironcanbemade. The surface is smooth, clean, 


<TONCAN> slightly open. It grips the enamel firmly. 


ay Acquaint yourself with Toncan results in 
METAL your own plant. We will be glad to cooperate. 


UNITED ALLOY STEEL CORPORATION 
CANTON, OHIO 


New York Chicago San Francisco 
Syracuse Detroit Indianapolis 
Cleveland Pittsburgh Portland 


Philadelphia 


TONCAN ENAMELING SHEETS 
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Other 


Lancaster 
Products 


AutoBrik 
Machine 


AutoClay Cleaner 
Granulators 
Disintegrators 
Crushers 


Steam Pipe Rack 
Brick Dryers 


Cable Conveyors 
Winding Drums 
Belt Conveyors 
Brick Moulds 


Clay Storage 
Systems 

Clay Cars 

Kiln Castings 

Tanks and Stacks 
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Reclaiming Abandoned Clay Banks 


Limestone, lime pebbles and similar lumpy chemical 

impurities often constitute such a nuisance that~ 
entire clay deposits must be abandoned. 

The Lancaster AutoClay cleaner now makes it 
possible to reclaim such workings. It turns stony 
clay into clay of excellent quality—free from lime- 
stone, pyrites and other lumpy impurities. It does 
the job in the only right way—by the wet plastic method. 

It is a sturdy machine, has great capacity and is 
quick and economical in operation. 

Full particulars furnished on request. 


Let Lancaster Engineers help solve your clay 
preparing problems. 


LANCASTER IRON WORKS, Inc. 


LANCASTER, PENNSYLVANIA 
BRICK MACHINERY DEPARTMENT JAMES P. MARTIN, Manager 


After an exhaustive study of the requirements of the Enameling 


Industry we are producing: 


WABIK METAL 
SPECIAL VITREOUS ENAMELING 
SHEETS 


Unlike ordinary steel sheets, warping and blistering is reduced 
to a minimum, thus increasing the Enameler’s output and profit. 


Many of the leading plants now recognize ‘“‘WABIK METAL” 
as the supreme stock for that beautiful permanent lustre which 
is so essential in Table Tops, Stove Parts, Refrigerator Parts, 
Signs, etc. 


THE MANSFIELD SHEET & TIN PLATE CO. 
MANSFIELD, OHIO 
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SERVICE TO POTTERS 


We Manufacture— We Sell— 
PINS BALL CLAY 
STILTS SAGGER CLAY 
THIMBLES WAD CLAY 
SPURS GROUND FIRE CLAY 
SAGGERS BITSTONE 
CRUCIBLES FIRE BRICK 
TILE for Decorating kilns IMPORTED PARIS WHITE 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 
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Twelve Carboradiant Furnaces are in the plant of The Wolff Mfg. Co., Chicago 


Far Greater Efficiency 
With Far Greater Economy 


THE CARBORADIANT FURNACE 


HE history of every Carbora- 
diant Furnace ‘installation has 
proved that here is an enameling furnace 
that gives a greater production of better 
burned ware at less operating costs. 
It saves on fuel — it effects an economy 
of labor costs —it speeds up and increases 
production. 
The Carboradiant Furnace has revolu- 
tionized enameling furnace practice. 
This is the furnace that heats by radia- 
tion — there is no muffle. 
It heats by radiation from the combus- 
tion chambers of Carbofrax built in at 
each side of the working chamber. 


Perfect combustion takes place in the 
Carbofrax chambers—no gases, soot or 
smoke to cause spotted ware — 

A clean, uniform heat from door to back 
is the result—a constant, steady heat 
under absolute control. 

There is no other refractory that has the 
high heat conductivity of Carbofrax 
—the Carborundum Refractory. 
Therefore, in the Carboradiant Furnace 
there is a uniform flow of uniformly dis- 
tributed heat permitting the loading of 
the working chamber to fullest capacity. 
There are no “hot spots” in the Carbo- 
radiant. 


Our Sales Engineering Department will gladly consult with 
you in the matter of a Carboradiant installation in your plant 


CARBORUNDUM REFRACTORIES 


Brick and Tile for Boiler and Furnace Settings ; Muffles for Enameling Furnaces ; 
Hearths for Heat-Treating Furnaces ; Cements for all High Temperature Work 


THE CARBORUNDUM COMPANY, PERTH AMBOY,N. J. 
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Grinding Problems? 


Have You One? 


If it is one of small quantity 
production, we recommend 
the Hardinge Conical Batch 
Mall. 


For large quantity grinding, 
we recommend the Contin- 
uous Conical Mill. When 
equipped with air classifier, 
a product of any degree of 
fineness can be secured. 
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Electric vitreous enamel 
furnace equipped with G-E 
Direct-Heat Units and 
Automatic Temperature 
Control. 


G-E Industrial 
Heating Specialists 
will gladly help you 
work out a better 
vitreous enamei 
furnace plan— 
through the proper 
application of elece 
tric heat. 


JOURNAL OF THE 


Electric Vitreous Enameling 


Improving the product and reducing the cost of 
production are actual facts in the application of 
electric heat thru G-E Direct-Heat Units to 
vitreous enamel furnaces. 


G-E Direct-Heat Units in your furnace mean 
no muffles to sag or break—no combustion gases 
and dirt—elimination of rejects due to spoilage 
by furnace—decreased labor for operating—and 
minimum upkeep on equipment. 


G-E Direct-Heat Units radiate quick, clean heat 
direct to the charge—electric heat so uniformly 
distributed throughout the furnace, and so accu- 
rately controlled that the maximum speed and 
highest quality of vitreous enamel are obtained. 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all large cities 


GENERAL ELECTRIC 
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Two views of an enameling fur- 
nace, one showing a load of stove 
panels (right) just after being 
drawn out. The fork at the left 
carries racks loaded with panels 
ready to be put into the furnace. 


ALUNDUM ENAMELING MUFFLES 


Alundum is electrically fused alumina pro- 
duced in an electric arc furnace. Alundum 
muffle plates are mechanically strong, chemi- 
cally inert, have high heat conductivity, and 
are for these reasons ideally suited for the 
construction of enameling furnaces. 


Repeat orders for Alundum muffles like the 
one in the furnace shown on this page are the 
best evidence of satisfactory performance. 


NORTON COMPANY, WORCESTER, MASS. 


R-258 
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Drying Clay Products 
THE “HURRICANE” WAY 


THE PHILADELPHIA DRYING 
MACHINERY COMPANY 


‘‘Hurricane’ Automatic Mangle for Ceramics 


Quicker More Profit 
Cheaper For you 


OR more than a quarter of a century “HURRICANE” Dryers 
have justified the judgement of manufacturers seeking the highest 
possible value in drying equipment. The advantages of Convenience, 
Operating Economy ‘and Quality of Product are assured when your 


work is done the ‘“‘HURRICANE” way. 


Our Engineering Department will communicate with you upon re- 
quest. No obligation involved. 


WRITE FOR FULL INFORMATION 


THE PHILADELPHIA DRYING 
MACHINERY COMPANY 


Ceramic Drying Machinery 


Stokley Street above Philadelphia, 
Westmoreland GS IJ LZ Pa. 
G : 
Canadian Agents: aT: Drv, aS New England Agency: 
Whitehead, Emmans, Ltd. ‘we : Hurricane Engineering Co. 
Montreal NS. 53 State St., Boston, Mass. 
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